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a -jf/isjjyftTsftVv—v (gp) (ommt^m 

[oooi] *&Wte, I»a^«y7-ffej;i)!:©»lia^y^* 
[0002] a^/v#^fr**iJ7-1?(E*~fN GPtfcv^) , ^/w=-^-l-y^^( 

G-l-PtfcV^)©^^ ^/^^fifc&if^Jffi^TV^^SfT-fcS. G- 

y^x>&j&<DmmtLx%\m&tix\<^ 0 gp^ n m^m^M^omm, 

[0004] G-1-Ptfctt^*y©ll(utt x @* ©GP^SfflV "p-ebJ^^S 3*5 

o 

[0005] GPSrfflV^G-l-P^tt^/^^OXDItt^jgfciSV^rW:, GPB**tefe*t 
[0006] ##£LT, ®* <Djffl« (*fl&ETG-H*, *fl§#BL21#c, jS^fflANA- 
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[0007] 
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[0008] U5>U M£3'm<Dysi'*>Z&}&X*Z%m®&&<DGP^n&&%&1r5i ) <D, 

mm^<o±m^<DQv\z^\^x\t. mm^n^GPt^x, ^s»M(The 

rmus aquaticus % Thermococcus litoralis^ Aquifex aeolicus&if) (DGPifi 
m^flX\^ 0 VfrU Z<D£?tm®&ft<D±®&M<DGPt*ftft?m<Djf/]sJJ 

[0009] GPteT^mmmomm&itmfrb. 2^<D^v-^z.^nhh^(w^xmi 
±.<Dm~m:m-tz>G?<Dy;v--7{y>v-7A) t, m®m&&<DGPtmo%%: 

m<Dm-m,fr1l£te\<^K Thermus aquaticus^30%.^±<D|^-tt&^1-5 
[0010] i//^-7 0 B^cJS1-5ThermusS*^0GP^fflV^T®^^tb5^/^*>{i, ~f 

A\mir^m^m^M<DGP^m^^xm^fi^^y^^x^mm^m 

teV\ ^(Dtcib, Thermus S^GP^fflV^c#^tii, K^*^^^^* 
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*i * 

toon] zjtihomm&mirrzitM^ xmmm^mm^ mmm^\ mm&M 
[ooi2] -fistwrnmommtizn ^xn, mmo^mmm m 

[0013] GP»^aWfcBBL-ct±, »^b^^^^s#^(DT5y^m^^-e#ti 

[0014] H*MbGP©0!iH\ ^j»^v^h7 ? ^hy^^*:y7-^tciiLr#^*vcv>5 
*fcx*y?— ww^ii/o^o -r/vhx^hy^^y^— gpo— n-efc 

5o iOWfWkGPtt, ^CDGP^ittSsLT, 133^<DT^^=¥^^T7-^[Cg 

GP£Jt$£bT, W!HH4#*?J15 , C|n]_hU 5tfo^mnmm45T:frhmQ0X:^}i 
±#U -tLTjfierCe^ttbfc. U»U ^>*M<DGP^ Termusft&cDGP 

zti%wimkGP<D^mm&X'<Dmmmm*. ^(DGP^mumxommmm 

^^^i^fi^>^<^^*^^tgcD^^{ii33fe^smi-^rt^^b<^ 

V^t^^bTV^o 

[0015] in&\ n**^^®^ *£jre*>«j, ph, a*, *<ommmi2mm. 
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m-tzzbi>m*.u\ 

[0016] x^(Dm^M^^L GPh#mzMir^mmx*foz>zb&t>frvxm,mm: 
mft#Mtimm£titzGP*mmtzzbb*tc&$.u\ 

##fF;3tiU: Takeshi Takahak, Tstructure and Properties of Thermu 
s aquaticus a— Glucan Phosphorylase Expressed in Escherichia coli 
J, J. Appl. Glycosci. , 2001, Vol. 48, No. 1, pp. 71-78 
4¥¥?¥fJC$k2: Richard Grie 0 lerbHF, TMechanism of thermal denaturati 
on of maltodextrin phosphorylase from Escherichia colij , Biochem. J 
. , 2000, 346, pp. 255-263 

#$Ffr;£ife3: Martin LehmannfcitfMarkus Wyss^f, TEngineering prot 
eins for thermostability: the use of sequence alignments versus ra 
tional design and directed evolutionj , Current Opinion in Biotechn 
ology, 2001, 12, pp. 371-375 

#N#fr JCffltt : M. Lehmannb^, iThe consensus concept for thermosta 
bility engineering of proteinsj , Biochemica Biophysica Acta, 2000, 1 
543, pp. 408-415 

0WWrJC$ik5 : Junichi Miyazakib^, r Ancestral Residues Stabilizing 3—1 
sopropylmalate Dehydrogenase of an Extreme Thermophile: Experi 
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mental Evidence Supporting the Thermophilic Common Ancestor 
Hypothesis.), J. Biochem, 2001, 129, pp. 777-782 

[ooi7] xmmtt. ±mm&<Dm&:ZMmir%h<D-?h<o, &%<d a-^f/v^^^wy 

[ooi8] ±m<Dmmm^^<UMmmmi2tz^^ »£&©gp 

<Dr^ymmm^<D^m<Di^m<DT^/m^^m^i-^b^x^x.mm±i^ 
A±,tdmo&&<DGv*mbt^z.bzmkm^mu z)uz.m^^x*mm%$E 

[0019] *%W(Dmmk a -if^y^^Jy-W, X1&<D a )\>fryfc7a&)J-M 

*?—7mn 1L : H-A-E-F-T-P-V-F-S ^ <D4{i^ti ^f-5{S:iltL< it* 
5^— ^IB^IJlH : H-A-Q-Y-S-P-H-F-S 4>£>4&[C*i ^ -f5{£g, 

7gB?ll2 : A-L-G-N-G-G-L-G ^04-f4(rffi H^SM, *3 £tf 
7iH^lJ3L : R-I-V-K-F-I-T-D-V ^ (D 7{* i-li ^ 1"^©^ L< 
— 7|B^IJ3H : R-I-V-K-L-V-N-D-Vtp07^(C+B H$ -fSfifcg 

^^^Pi^^^ti^^^^io^gtcjoV^, ^© a -^;v*y*7*y 
Mftf fc: a -?SV%>*X*yy—l2%20mM?3Ll/mW%}& (pH6. 7) ^^60^ 
»!$fclitfO»ftfb a -^>#y***y7— ^©37 < C{C*5ft5^*SttO20% 
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[0020] immifcMmx*\*, ±.m^m<D a-^/^^^vy—^it, ttim^-ym 

3YL^<D7$L\Zte S-r5M{C^oV vf, WIB5^<£ a Wis***})?— 1? <D75 

[0021] lo©H»Srii, ±Wfi3^tf> a-y/Wl^XftVy—V <DT*;wmmit. SE 
?IJ##2<BHfc-916tt, Sa?lJ#-t4<Dlf4-912^: > E3aj##6<&H&~893"Ck 
SE?U#-5§-8<Z>l&-939{£, BE?0#-tlO<Dl{£~962&, E#I*#120>H&~971 
IE?U#^14<E>Ha:-983#:, iE3?fJ#-tl6<Dl<4-928te, IE?IJ##18^1^ 
— 951{fc, |E?!)#-t20tf>H£-832{S: > SE^J#-^22Olfe-840fi % SE?iJ#-5§-24 
©l{fc-84HSU ffi#|##-260)Hfc-842$U IE^J#-^28<D1&~841{£:& < };T/IE 
?iJ#^-30<75 lft-838^^b^5PJ: , 93i^^5T5y^@B^J^^^< i:t>50%O 

[0022] l-wz&mmvtt* ±$&h&<d a -^/^^^vy-^or^mmm^ ie 

Wm^r2(0\$L— 916&, E20J##4£>ltfc~912flU @E^IJ##6©1^— 893^, 
BE£lJ#f-8tf>l{&-939{& % @E?lJ#-tl0tfn&-962{&, Efl|#-S-12tf>Hft~971 
flU K^J#-S|-14©1&~983&, IE^iJ#-tl6<^l^-928{i, gE3W§-18<7>l& 
-951&, IE?U#^-20<Dl#L-832#\ IE#l#-i§-22tf>Hfc~840&, IE»^24 
<m&-841&, E?IJ#-£-26©H£-8424j&\ E3»J#-^28©l&~841&:fc«fc'U<E 

*yjj^*y9— t?-efc<9, frie^^-^SE^JiLf tfM&ic^-rs&ft, SMEW 
-7gE^j2t<^4fef^^i-^g, ioi:umm^-yw.mh^(D7m^m^ir 

[0024] locDH»^t?«, JifB5c^c0a-^/^^^y7— ^tt.^^H a-^ 
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[0025] l*0<D2&faMtBr?tt , ±SB^&© a -if t?£>T$y®?iH?IJte % IS 
?«J#^2©l&~9164k Ifi*W|-4<Dl&~912^ ^##6(01^-893^, 
SB?lJ#-§-8<DHi-939{i, |S^J#-^10(Z) H£-962#L X IB»#12c01{i-971 
ft, ia^J#-^14(Dl{S:-983^, IE?lJ#-i§-16£>l&~928{au IB^J#-^18(D1^: 
-951ft, IE?lJ#-{5-20£>lft-832ft, 1E?U#^-22<D lft-840ft, 12?iJ#-5§-24 
tf)lft-84lft, gfi?lj#^-26tf)lft-842ft, IS^J##28<Dlft-841ft:}oJ;tf|B 

[0026] loOiiig-eii, ±153^^ a-^/^^^^y^— -^^ioi^v' 

[0027] lo^^lfiTIi, ±SEW-7ia?iJlL^(D4^{Cffi^-r5{4gtt<«flE 
^~7WM 1H nt 3 ©4ft {C*§ ^ -T BUWE W-7|fi^ij2 4> <Z>4ft feiffi ij 1-3 

{iff, *5 it/HfrlE ; ef 1 -7@S^J3L ^ <D7ft \m ^ 1~ Sftfi&U teffffE^-^ifl 
^J3H*o7mcffiii1-5#:E;5^^ 

[0028] lo<DH»^Tii, ±fEW-7ga^JlL^04{]L^^i-5{irmL<«lE 
^f--7SBmH*<D4ftKffl^-f5fttt, tfHB^-7ifi^ij2^04^^S-r^ 

ftg, ^xxfmm^f--y^i3L^mm^n^ir^itLm.hL<\twim^f---ym 
[0029] ioo«^Tii, ±m*^-7nmiL*<D4mzm%irziiimhL<temz 
[0030] immmwMx^ ±M^-yumu.^(D4mm^irmMu,<\mm 
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[oo3i] l^ommmmxn, ^m^-ymm^^mm^ir^m^isn^r^ 
mmmz. a, c, d, e, g, h, u u f, s, t, v^x^Y^h^rnxm^ 

[0033] l^ommmmx^ ±M^~ym^^<D7m^^-r^\mu^<n.^ 
[0034] i^mmmxn, ±M*3—ymnLt$ wmzmmi-zitrnhLiiz*?- 
[0035] lmmmmxiz, ±mmmt a -^/^y^^jy-^^omM^^mm 

WM (pH6. 7) *X*60X:X10ttmi)mL>tc%k<DWimk a -Jf/\s%>*X*y7—1? 

<D37x;\z.iotfmmmm*, mmmmtDmrnt a-^;v^^wy-^<D37Xi 
fc&ttmmmv£<D3o%u±xh<omz>o 

[0036] l^OMMmmXit, ±Bmmt a -7/Vj3l/*^)y~^*20mM?3-^mWt 

[0037] i-D<Dmmmmx\t, ±mmmt <* -^/v^Tt^Dy-a ^ a 
[0038] *mw<D*m*, mmt <* -^jv^^wy-^mm-^mxh^x, 

mm^^-^mm^mALxmmt a -^;^y^^jy-^m^^ 
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mn-(Da-^^>^^vy—^\-i. mm& &xm. 

^-^IS^IJ 1L : H-A-E-F-T-P-V-F-S <P »4ft ^ 1" 5ftMt>L< \Z*e 
=5— 7@B3?IJ1H : H-A-Q-Y-S-P-H-F-S >P04^(Ct@ Hj 
^^-7|H^IJ2 : A-L-G-N-G-G-L-G <P ©4&fcffi ^ Infill, & ± 
^^-7|E?IJ3L : R-I-V-K-F-I-T-D-VtpC07^{C^ ^ -f^i^blX te^f- 
— 7@B^J3H : R-I-V-K-L-V-N-D-Vp(D7^:(C^ 

[0039] l^vmm&nx^ ±mmm^t a -y^x^^yy-w^ mm^-ym 
m il * mis k*b ^ tstau «ifj e^-^ie^ij ih t> (DAm^n % -r-s^ 

3Htpo7is:(^^-r^g^*5^T$y^as«^ mum-<Da-7jv%yfc* 

[0040] 100^»S-Cii,±fe^-Oa-^/^^*^y^— tfte^^L a-flV 
[0041] l^<omMl^mx^±M^-(Oa-^;v^y^Wy—^^^n a-Jf 
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[oo42] l^ommmmx^ ±nejg-<£> a -^^^^vy-mm^misxx^^ 

[0043] #3§PJ<D gEl&H-B:, ±m<DWimt a -Jf/Vjiy^Wy-^Z^-Ylr^m 

[0044] -4:mm<D^^-^ ±m(Dmm^^t^ 0 
[0045] *%W(Df®Mte. ±m<Dmmm-Z'e;t? 0 

[0046] «§g<D^^^O^^&«, ±!E»M a -tf/VDyfc7<fr,y 9— if 7,9X1 

[0047] lOCDnffi&nX^ ±ffi£j£te, 60 0 C-75TC£>M-e?T fr;M#5o 
[0048] #3PJ<DEijo^/v#^/&#?£i3:, ±|5<D»ftffc a -^yv^^^^y 7— 

■fy^—b, y;te~x-i-yymb^ttBJ&®mZ&f&£itx, y^Jjy*±m 

[0049] l^xDmm^mxn, ±m%.mn, eov-75V<Dm^.xn^fin^ 0 
[0050] *igpj(D^3-^-i-y vmo&fo-jomz, mmiKtm.(ommt a 

-*-i-y >m%±mirz>Tm : k&'girz>o 

[0051] io(D^»ffixit. ±fE&j£«, 6or-75r<DMi?fi^b;ti4#5 0 

[0052] *mn<DMBfc a-7*fr%y*X*})y~-l£te. «5£*CD^tf> a-fsVjjy* 

x*Vy—e *&g.ixnhtiz>mmt a -?;VliV*7W)y-Vxh'oX, 

mmmta-^p^y^^vy—^\t, 

^—ymn 1L : H-A-E-F-T-P-V-F-S * (D4{4^^g ^ &f£@t>L< ft^E- 

1H : H-AM^Y-S-P-H-F-S 4"04&^ yS t"5#:fi^ 
^—7mm2 : A-L-G-N-G-G-L-G^<D4m^^iT^iiLW:. &£Tf 
^—ymm3L : R-I-V-K-F-I-T-D-Vp07^tC^g St5MK 
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— 7ie?IJ3H : R-I-V-K-L-V-N-D-V4>tf)7#:{C*@ ^ 
KKfWfca-^/V*V7J^*y9— tfSr20inM^^^ifcBMIf»c(pH6. 7) tf>-e6<yC 

[0053] *mm<Dm<Dm%Mk a -^Atf:/***y?— 3it£<D a -tf;V%yfc7<&yy 

SB?IJ# -^2(DT^y^Ba?IJ(D39^m^T^^(F39) {C+i^fSM, 135& 
r^9^V(N135) {Cffi^i-54£il*3j:V706ifchV^>(T706) fcffi^f 

if ^20mM^^M» (pH6. 7) ^T'eorT'lO^F^Pf JLfe«OWfWb o- 
^*^^*y9-if037 < i:[^4otj-5^^??H4^\ MlfKDilSlka-^;^ 
^^y9—tf©3rCfc*Jlt5»*Si4O20%W±t?*)S o 
[0054] lo©Hife^ffit?H:, ±SB»fWb a -^/u*y*^*99— tt, Sfi?iJ#-t2<DT5: 
mWM<D^\±y^=.)VTy=-V (F39) ^ *'5ft«*fcW:706ffchU':*-=>' (T 

706) fcffiys-t-s&gfcfcvvr:, ±fS3^o a-^/^^^y^-if ©r^Bftgs 
[0055] immmmxiz, ±ie3^© a -:?>#^***y7— v<DT$;mmm*, is 

^#■^2^1^-916^, IB^#-J§-4<01ta>~912tSu BE?lJ#-J§-6tf>H£— 893&, 
iE?iJ##8<Dl{&~939&, @E?iJ#-§-10(Dl{£-~962{&, E#l##12tf>HS:~971 
fit, Sfl^J#^14(D l&-983#\ ffi#l#-£-160>l&~928flr % MB?lJ#^-18<DH£ 
-951$u E?U#-l§-20©H£-832te, IE»-^22£>l#:-840{£, SB^J#-t24 
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Efll##26©Hfc-8424fc x ffi^J#-§-28©l&~841&:i3<fcaifi 

[0056] l-ocDWfcBMX^ ±BXB<Da-^/^>^^]}y—^(DT^WtMnti, IE 
3?!l##201fl:-916{fc, E#l#-t4©HS>~912&, Efll#3-6©Hft— 893{fc, 
6B?U#-J§-8©l(!fc~939te x E#|##10tf>H&-962tfc, iS?iJ#-5§-12<Dl&-971 

IE^J#^14(7)l{5L-983^, je^#-§-16©l&~928flU @E?IJ#^-18<D1{£ 
-951&, SE?IJ#^-20<D H&-832&, E#|#-l§-22©H£-840fl^ gE^J#-^24 
tf>H£-841{fc, SE?!j#-i-26© 1&-842&, ffi^J#^280l4fc~841flU3±t5E 

[0057] KXDmmrmx^ ±mmmmmi*. smm*L mmm^ m&m^ be 

?IJ##7, E?!l##9, E#l##ll, IE?IJ#^-13, IE^iJ#-§-15, iE^J#-§-17 % IE 

?ij#-§-i9, ie^j#-^-23, ss^j#-^25, mpm^rftzxm&m* 

[0059] lo^^ig^^Xii, ±|E^» a -^#>Tjv*#y5-i?Ht, *f 7>H a 

[0060] lo<D^ji^-e«, ±|E^^O a -^^^^^y^-if ©T^y^IE^iJ^, IE 
^ij#-§-2<Di^-9i6{i, ifi^j#-f-4oi{4-9i2te, gfi^JWetfnftr-sgs^ 

IE?IJ#^-8<D1{&~939{&, E5>J##10©l{£-962fi:, IE?IJ#-5§-12£>l{£-971 
4fc* IE^J#-^-14<Dl{4-983'f4, 6B#l##16©H!fc— 928{fc, ffi#|fM§-18<01<fc 
-951&, IE?lJ#-t20Ol^-832^, E?IJ##22<0l4fc~84(Mfr, IE?lJ#-*§-24 
©Hft— 841flk ffi#l#£-26©l4fc~842{fc % iE^J#^-28cDl^-841{i*5 < ttJ ? ilE 
^J#^30©l<S-838tlb6»b*5i^J:«?SW$n#5. 
[0061] lmmMMMx*^ ±B^(D a -^/u*^** y^-iff*, MtoM*Jtti. 9 sv 
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[0062] lmmmMnx^ ±mmmt a -^/u^y^^vy—^tt, w$m^r2(DT% 
[oo63] i^mmmmx^ ±mmmit « -^y^y^y^])y-nn. mm^2<DT* 

/mmW39i$.7x.=-frTy~>(F39) lzm^-r%&W. 135&Tyy<y¥y(N13 

[0064] lKDMMMmXte, ±IBF39(rffi^1-^«^^{t5T$y^aS!i^ -ryn^i/ 
[0065] lo^^M^Tii, ±iaF39{CtB^1-S^(c:fc}t5T^y^^fi, ^yn^> 

y£.tcitvyyyxh<onz>o 

[0066] lO^^»^-Cfi, ±lENl35(C+g^1-SM^fe^^T^y^aSfi. 

y, yyy-yy, Txs<y^>m, yj^yM. ifyyy, tTs^i/y, yyuyyy, n 
yyy, ^^r=-y, yzc~/vTy~y, ±vy. }-y^r=-y y /Wy&kTJJ-uyyfrh 

[oo67] l^mmmmxit, ±mm35\zm^-r?>i&.m^n^T^ymmm^ *yyy- 

4y, fVisy^ ±])y$s£Xf;<yyxh<omz>o 

[oo68] i^<D'MMmmxit, ±BT706im^ir^{iLm^n^T^mmmits *y*r 

yy, yyuyyy^ uyyy^ /Wy&£VhVy°hyTyfrbtem£mn£ti'm 0 

[oo69] \<>(Dmmmmx\^ ±fflT706fc#i ^ir%#Lm^rtz>T*;m%mit, yyy 

yy s yyxxyyy^ uyyy$$&Tf;Wyxmnz> 0 
[0070] immMMMxfe, ±IEWHMb a ~^/y^yts^])y-^20muy^ym^. 

ffiWi(pH6. 7) ^X60VX10^mM^Vtz^<Dm^ta-^J^y^y^Jy— M 

(D37X, ictertmmmmz. mmm<Dffi% wb a-?;y*y*x*vy~v<D37x: 
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[0071] lrXDmJSSMUX'ti. ±.tmmta-^/^>^^jy-^20mM^ymm: 

mm (ph6. 7) ^x*65x:x*2ftmMmi,tc&<Dmmik a -y^xyfrxwy-w 

[0072] ^mM<Dmmit a -y^*>*x*Vy-V$:mMTZ>%mz, m-tf> a 

imir^xn\um^^~^mm\^mAi,xmmita^^>^^vy~^ 

(F39) K*B^-r5&g, 135^T^/^^(N135) tCfB^I-S^&itf 706{4 

hix^-^(T706) ^m^i-^m^htim^m^iv^^<thi^(DiiLm^ 

»f iM^Bf Kb a-^/^^^*y7--^<7)37'C(e:i3{j--5^^ 

[0073] lmmMl&nXiX ±mmmta-y/V^^^Jy~-^<D, IE?"J#-^2<DT$ 
yM^J^39^7a:^T7^(F39) ^=H^1-5f4g*/c(4706fSh^^^(T 
706) Kffi^SM^&ttST^/^agfi, ±IE^-© a-^/^>*^y7- 

[0074] i^<DmMBMxiz,±m%~oa-y^*y*x*yy-v\z s ?4y°L a->f)V 

[0075] lO<Dmi&MnX\%. ±B^-<Da-^/^^^Jy— Vlts?4y°H a-P 

jujjyftTsTbVy—exhio'&Zt, 

[0076] i^<Dmmmmxit, ±mn-<D a -^^^^vy-^f \*. m^m-ntc^y* 
^-rxy-te^xmn^ 
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[0077] ttmmmMtt'tt* ±mmmt a -^#^/fc;**y7— tr Kt-snaaa 

[0078] *«lfl©^^-r4, -UEWKSmrStf. 

[0079] x&wommtt. ±.m%mft*fr£tt 0 

[0080] #^<^/v# vo^j&^&tt, ±ffi»$Hb a -if^^^my—^t, 

[0081] lmmmm-e^ ±MBLmt, 60 < c-75 < c<7)MT^tb#s o 

[0082] #3PJ!<^v;^©^&;£}£}3\ ±iaoWfHfc a -^/V^^^Tjsy :/ 
[0083] lO(D||^^-Ci4, ±|BSJStt, 60 c C-75rwm^T*fTt>tVf#-5o 

[0084] ^H©^^3-^r-i-!iy||o^)ifc*ffiii, ±te»$Hb a 

[0085] io(DHife^-Ctt % ±|EHJSfi, 60'C-75t:<z)a«-efiripiT^5o 

[0086] *|§B^(7)»||Mba-^/^>*^*:y7-^«, i«ft*O^Oa^y* 

ft a-yfrX^ftxftVy— tffi, E5!l##2wr$yg8iB?iJ039(ifc73i=/wr9=> 
(F39) fCffi^-t-5fir», 135ftT*/^V(N135) fcffi^1-5fflt*3,J:tf7<)6# 

43wc m^<D a^/v*y*xwy-v<DT$ymm&bteg i ttT%;mmm 

«T*U mmmt a -^/V#^***y 7-if£20mM^^j$fljft& ( P H6. 7) * 

■eeoTc-eio^raiPfftLfc^^ffifMb a -^/v*^*^*y9— ^©3rt: t*3«-5 

*600kDa«±©T$n-^Sr^^-t-5IBy3Sr^ri"5 o 
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[0087] *mwK£-DX, m&(m^mox;&±)x*oMmmmntcm®&&<DGP& 

[0088] *%W<DMlfoik a -^/^-y^^jy-^z-Xtut, 3^©GPg^-cw:ixj&-e 

[0089] *%w<Dmmik a-y/^>*x*v7-iiz^-\?-rz>mte* (mz.it, m^m 
^m<DGP^mmtLxnhtimm^GP^-virmm^)^mm^<D^ 
mm*fe3L£LxM%$tisittzm&. mm^omm^^m^mmm^eox^xuw 
mir^ti^.m±m^M<D^mmmmmm^x^t^m^mbfi^> 

mmm^±m\mmx%tz. a tot, *mw<Djimz, mmmm^^x^ 

[0090] ^m^m-t, m&M&MOGPte£X$*SV4^^&&<DGP<DWC#$)b 

[0091] t£oT, 7|B^JlL:H-A-E-F-T-P-V-F-Stp<^4^:{C+@^i-SfeMt> 
IX 14^— 1H : H-A-Q-Y-S-P-H-F-S ep(D4#: fcffl ^ tifti, 
^-7ia?ij2 : A-L-G-N-G-G-L-G ^ <Z)4{4 ( Cffi ^ , *3 X.XJ- 

*&f— yWMZL -. r-i-v-k-f-i-t-d-v (p 0>7<fcK:te US 1-5&flft>L< f4^ 

— :R-I-V-K-L-V-N-D-Vip07'(afcffi ^ 1~5&R 

9-^tf4**5T5y86^S*^S,ffi©fe«!J»**wBI^GP^5^t*s-C 
ft*. 

[0092] |E^J#-S"2(0T5y^ia^JO39{47^-/l-T7^^(F39)^^1-S^{l, 135{i 

t^wv(ni35) iz.m^-r^umisxmo6&:hu^>(T706) \m%-rz& 
wfrbtez&£vmfc£ivz&te<ki>i^<D&m^te\^x, mTtBoa-y^jji/* 

&GP*nzz.b&x*%z>o 
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[0093] [01A]01A{4,GENETYX-WIN Ver. 4. 0<D-v;V*f--f;VT 7 4*^*^X7 

fflxhz. 

[HliB]|ll iA<Dm% -efc^o W-^iem&W 2<£>&E£^-f <, 

[01C]01B©^-Cfc5o 

[0iD]0ic<z>S5#-efcs o 

[EllE]g!lD<Di^#T*fc5 0 
[HlF]HlE©»#-efc5. 

mmmiGomzxhZo 
imu]miH<Dffi.zxhz> 0 

[02]02{4, ^9^5Kf "CO a-^/Vtf^^y^ifit^WAM^m^ 
[03]03{4, <D»ftffc a -y/V$y*X7ts]) 1 7'-l£ 5r60'Cr-30^P H ^7t«65 o C 
[04]04f4, «*<DM(*MTG-1&4U**MBL21)£50 c C > 55^, 60^ 

■So 

[0530514, «*©jNB«(*Ji§KTG-l, ^«BL21*54tJ ? te^«ANA-l)^5 
0<C, 55^C, 60 < C*fcf465 < C-C30^-F H WP^LfcmOT^— M^tt(%)lr 

[06]06f4, WSMfcGPBMi (HMMft (F39L+N135S+T706I) ) *3«kU9c& 

[07]07f4, jBUMfcGPS^(HB3E^flc(F39L+N135S+T706I))*5j:V^ 
OJH^^^L GP»*SrfflV^"C3rC, 50^, 55t:*7 v cf460 5 C-C18^^^L 

[08]08{4, ?zi£<Dmmmfi'(7X GP&£W39v&n7$;mttmjtGP& 
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X*hZ> 0 

xhz 0 

[01O]01OHt, Xm<Dm&M^^GP&£Tjn706X&mT^/MXWmUZGP 

^ 6ox:xio^m^tzm5X:x2^m4^^-hLtzm<Dmw^^i-^y 
yxhho 

HZlfc<Dm#iWfi'C7H GP:fcJ;tl ? HM#y*:(Y36L+N133S + 
T628I)Jg#£^WH GPlr58 c C-C10^F e l 60 < C'C10^IBI*fctt65 , C-C25>ra 

[012]012», ^©^n^f^X^^^H GP*5±W=fi*||fr(Y40L+Nl 
36S+N631I)5/n>f^X^>r^H GP&58 , C'T?10#ra, 60 < C"C10^Bg*fe. 
«65 < CT'2^-F H K^ :3 r^-<-hLfc^(Z)^#S^^-r^7>'T'fcSo 

GPMt;7ii©ii{bGP©^i^^t, #yr^y^r§KyA«5!tac»^ 

X"C&3 0 W-^lte, ^O^^^/UWild type)GP£r^U l^-^tt, F 
39L GP&*U l"— ^3f4, N135S GPfc^U ^— ^4f4» T706I GPSr^U 
V->-5te, F39L+N135S GPSr^U V6I4 X F39L+T706I GP£^U 
V— >7(4, N135S+T706I GP£^U ^8fci\ F39L+N135S+T706I 
GP^^1- 0 

[0094] WT, *5HflSrKM-f 5. *MJNB$o^#Jct>fe«j, #K^#(c:fc^T&ffl£*L 
[0095] (1. o-^A'*V*^*y9— tf) 
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-y/U%>*X7fr})7— &tt s EC2. 4. 1. UZ.&m$tl2>o 

ittfo »VSIOiW^, a-l, 4-^y^^^O^[p]{CSJS^iitPo 
[0096] ^-COHE^IO o-^/u*>*^*y9— tf tt, ^tt^/cfe(Ct°yK^rf— 7^5'-y V 

*^*y9— 14, ^fcoa^^y^^y^-if^tf^t/^v-y^jsi-s 
^s*(D^V7°^7.^y7-^\^ibo ? {-^®*3fe(D^vhx^hyy*^*y 

[0097] a -^/V^^^y^-if (7)^/^^^^^fcfe(Dg/jMD^7^^-5>^-^ 

^V^^^*:y7-if^#iiOWefe?)i:#^bnTV^Co Lj6»U Therm 
us thermophilusS^Oa-^/V^^^^y^—ifioitlThermococcus litor 
alisE&^tf) a-^V#y***y^-i? {4, ffc© a-^/V^tf^y?—- tffcfrtJIfcS 

[0098] a -^/V^JfcX^y^-i?^ 7V^*fctt^y=— ^Srl? j$L#5«* <^*t 
[0099] a -^/W*y*^*y9— $%m$i-rZUV0<DWkLX\Z, M^M * 



WO 2004/113525 



20 



PCT/JP2004/008362 



^, Citrus hybrid cultivar, 8Slg£if/&SW 

[0100] a -^/^^^^y^-if £M£1-3£^{4^xfb«££*i&v \ 

[0101] ^0^(D^&{c:ffiv^f 3 i^^-<D a-^/^^^^y^-^^, »a-^;v 

M^fctt^/^^©^bi:V^Pp^/5^i:^^^^c«G-l-P^^i^J:<^^ 
[0102] «[«J© a -fWyfcXfcVJ—V f4, ^3-^ys(DifPtiaoT, 9>TfUl 

5n-^^f-y^ftP(Hiroyuki MoribS\ TA Chimeric a-Glucan Phospho 
rylase of Plant Type L and H Isozymes] , The Journal of Biologica 
1 Chemistry, 1993, vol. 268, No. 8, pp. 5574-5581) 0 a-?JV% 

[0103] #UxJ4, Toshio Fukuib, Biochemistry of Vitamin B , 1987, 267-276 

6 

^<dk {sx^yxitm J4, i. 4x io -3 (M)-efc<9, mtiXomtoMoM 

m 

m 
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m 

m 

[0104] ^^^T^^p^^tc, ^^y*^^ &mfci&izidtfz ) ®mi£<Dmmm& 

max 

[0105] ^7°L(D a -Sf/Vjj^frttV?— £ t^-f/HW a -^/VTJ^jv^y^— ' -£^2 
[0106] [&2] 





$r-T^L GP 


*^7H GP 


Ritllilldl^G P0>±/£# 


fey 




SbftM3IA«a>G p<05"JbIc» 




fey 










SfciiStHK*) 





[0107] ^mmo^m^m^hti^a-^^^^jy— t?«\ m^-mmmx^ 

=>-~yY<Dft^-m$mi04, OOODaT*fei9 N Jg$Mf©3&£S*© a-^y^i^jW* 
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[0108] -m^ t^LktjTHbte, lictts^u, n^ste, #*m, mw^m 

t>K ffi^± % *mWlZ.^^X\Z s %:<D a-^/^^^])y—^f)^y'LXh^ 

^x&feztmzo YT^yv^zf^Y<Dun(Dmm^^mx^xh^ 0 by 

IB^J^-KLTV vfcV ^h<Dtf?J-y°HXhZ> 0 
[0109] ^7°L a-^/^^^y^-^^^i-Sttfe^JiLTfi^^^Cv 5 ^ 

[ono] ^mn<D^mz.m^hfi^-(D (xmo) a-^#^***y9--m, m<Dm 

W^MVtt. ^yuiType Hbh^ZfrZ) a-y'/^^WJy—^Xh^b 

&&tn,w mth a-v^i^wjy— \f^m±ir^m^i(DmbL.x^ m 

QfeMs =-Mr\ Citrus hybrid cultivar, -Y^K y7^, i/n^^-X^, f l >7^ 

[0111] ^^(D^O^^L a-^/V*^^lJ7-ifOcDNAiE^J^iB^i#-tl^ 

^LTT5/^iB^J£iB^J#^2<m{£~9l6f£(^1- 0 
[0112] ^W^eo^^^^^yL a-7*;Vfrs*7,W)7~~ £<DcDNA|B?iJ£gB?iJ#-5§- 
3f£^U ^LTT^ymiB^iJ^iSB^J#^-4<Dl^-912{i^-r o 

[0113] m^mm\<Dxm<o^^L a-y^^^yy— ^<DcD^Am^m^m 
^siz^u ^xr^mwM^mm^<Di^L-%93m^-f 0 

[0114] yy^(DXm<D^-7X a-y*/ls%>*X*Vy-^<DcDNAffinZmm^7 
[C^U ^LTT^^IB^J£IB^J#-^8CDlte~939#^-r o 

[0115] ->ti^^y:i-<D^<D^yX a-^/^^^y^-^cDNAMB^J^gB^J 
##9K:*U ^LTT^^IB?iJ£IB^J#^lO<ai{£~962Gr{^1- 0 

[0116] *y-U>yy-cD3zf&(D?Jy°L a-^/V^^^U^— ffOcDNAlfl^J^iB^J# 
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[0117] h$*:V^><DXf£<D?'(ZfL a->f frlilrfcxfr})?— £<DcDNAlE?lJ£iE?!l# 

*13lE*U ^rb-CT$/*iB?!ISrfi5U##1401(ife— 983ffcfc^-r o 
[0118] ^tf>5^0*-fXL a-^>#^***y7— if©cDNAifB^J£ie^J#-5rl5lC 

[0119] -l^OSiJ^^cD^XL a-^frVTfc**!/?— i?tf>cDNAia?!l&iE?lJ#-f§-l 
7^U *L"CT$/ift|B5!ISrE?IJ##18©l<fc-95HitH^rf 0 

[0120] fr&<D%i&<D#'('7 t H o-^4^*yai«*!J5— tf©cDNAE?!IS:iB?IJ##19fC 
^rLTT^y^iE^J€rSa^J#-i-20<Dl^-832^^i- o 

[0121] Citrus hybrid cultivarO^^CD^-f'7 P H a-i/^^^y^— €<DcDNA 
IE?"J£IE?iJ#-^21^U ^LTT^y^IE^J£I£W^22m{&~840{£(;:^1- 

o 

[0122] ^(D^^O^^H a-^/^^^y^-^OcDNAgB^J$rlS^J#^23^ 

*U ^l/CTS/iftBi^l &E5tl#^24© 1{4-841 j4(C^-r„ 
[0123] yj^W^I&OM-TH OL-yfrfryfc^W?—' tf<DcDNA|B^J^Sa^J#-^25 

tc^u ; etTTs:y^ia^j^@B^ij#^26(Di'(a:-842{i^-f- 0 

[0124] i/D^tXf©^©^^H a-^/V^^^^y^— ^OcDNASB^Jtrie^lJ 
#-5§-27^U ^LTT5y^|B^J^IE?iJ#^-28(Dl^-84l{4t^1- 0 

[0125] m^M<D^<D^^H a-y^Jj^XftVy— t?<DcDNA@E?IJ£rIE?IJ#-5§-29 
(C^U ^LTT^y^SE^J£gE?iJ##30<Dlte~838{&[C*1- o 

[0126] t5/v^(Z)^^©^yH a-^;^y^*y7-ifOcDNA©|f|3^SE^J?riE 

[0127] *mn<Djjmizm^^bhz>%-<D(3ij&<D) a-^^>^*y^— 

^fe5^t^^*L<, Nil, iJ-yW^. y5^A v^n-f^X^ *?i/^y-X 
h^nr^ ^ /h^/tiiCitrus hybrid cultivate ft 5fc1-5^W£L<, 
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WMTL, b<?tt=*^(D?4yu >r*©*-r7Lt>L<ttH» /.b£©*>r:/H*fcH: 
Citrus hybrid cultivar<£>^yH<D a-^CfrV***!)?— if-C&Sr^W* 

[0128] ^^a^TiS, #**s*>5^fcrs*i-5ji:H> 

[0129] m%>M&Mf"(7L GP<Dmfe?ttimx.t$, wo&RKzmmvzzo 

[0130] £1\Takaha£> (Journal of Biological Chemistry, 268#, 1391-1396M 

cDNA9>r^9y-srmjR©*!/h4ifSrfflv^-cfm-rs. 

[0131] fttfEftUDGPJft^iayiKf*— *GenBank 7W/3^- D00 
520)£giC % PCR^X-r-fcTOU ±&©cDNA7^yyy-£#II!i:LT, PC 
RSrff 5o *»J*.«fPCR^7^— i:L-C 

PCR^-r-7-l:5'AAATCGATAGGAGGAAAACAT ATG ACC TTG 
AGT GAG AAA AT 3' (SS?lJ#-§-38) 

PCR^-Y"V— 2 : 5 ' GAAGGTACC TTTTCATTCACTTCCCCCTC 3 * (MEM 
#-§-39) 
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[0132] 50t:^l^> 72W3#£liW/W:LT, 30^>f^OPCRKJS 

o 

[0133] ^*5PCR^-r^-l<OT^-^^§|5^/5S, ^t/L GP<D/&£&^/nV«£> 

[0134] KftlOGPiie^Sa^Jttf^^iHl^ cDNA7^5y-f^jK^5iiJfc<, 

#J;t{£Te'o£>(FEMS Microbiological Letters, 190#, 13-1 9M, 2000^) 

[0135] &>tiitGpffls¥K, %m%icm%a<Djjmx\ mw£-<?*~-\mAx^z> 0 m 

k\i. *MM<&<?9*-~Cbtlti* pMW118( H*'^-y*a^H±») , pUC18 
pKK233-2(Amersham-Pharmacia-Biotech®!) % pET 
3d(STRATAGENE58)/j;ifdSftfflT?# % ttffi©^^-T'fc|lli, pUBHO 
(American Type Culture Collection^b^A rTIB) , pHY300PLK {$<$)7 

[0136] mz-tz. ±%e.<DPCRzf7^—i&&x$2&m^xm.fcttmmutm&, mmz 

^cjt^^SmaI^fc^^C*^^Lfcy^$KpMW118OTA-r5Ci!^<J;<9, 

m2<D&otmm : &hitc, ^9^k«wr"c#5. ^^v^Rtf, *i§^tg 

o 

[0137] (2. a-^A'*!^*^*!;^ *©WHWb) 

m-<Dm®#**&£Lx.&£Mmmm^&m-(Dmw£#ttnzjM;m 
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[0138] (2.1 m-o(jz%<D) a-y/u#^*x*})7-vzzi-h°^zmmm^t?m 

fcftffc, #*W©«6Hrtfcifc5o ^oi5*«lbH : W:, *Mj»B#oM^tc*<5v^ 

[oi39] a ^*#>*x*V7~v%*-vttm&mmfrSt!mmft*\*, ±ie 

[oho] 0!J;ti£, *S*Mk iwfFTXT* *^yyWWCTOa^*^ 

—V-VWMVXmm&ftZ* Tris^*$(pH7. 0)£S^Ml00mMK 

AVANTI J-25I)&/glvt\ 8, 500rpm(31T, 20ftffl&bftMU *&&<D?> 

X2mmmmu *i"<*R&tm£itz, &wc, iii^v^m avan 

TI J-25I)&fflWC>8, 500rpm^T20^ra^'L^t,TOtt(D^y/^^if 
£(&£U ±flf£#So Sbfc, #^fc±f#tcmT^^^^^*«S250 g/ / 
LfcfcSJSlCflljfcta^ 4lCH:r2ll*|HIJkfllU *2"«*fC£tfciR<*iir3o ifcVvTf, 
iS'i^ttfc^^^tfcjR, AVANTI J-25l)£fflWt, 8, 500rpm, 20^^38'^ 

[0142] [I]l&£ftfc^tt<D^/^ff£25mM Tris»«|ft(pH7. 0)15Qml-C!KiB"t* 

frZfr ¥ffifcLX &V ^c^^£&1$fJ!gQ-Sepharose (^TVWVTttSS!) 
^£i2\ 200mM4S[^ , ^hy!>ASr&tf««f»t-C^i-6. $cV^C, 400mM^b^" 
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[0143] mAhtcmmM^x-oxit, ^<Dtmx°v)-?^s%m\z.m v ^nz> a 

^ i&SSKJ&CT, Sephacryl S-200¥5R(-7r^^T^M)^t^m^^tc^/^y^ 
)Vyv—^s?xi^y>f : 774—\Z.£&%:m, Phenyl— TOYOPEARL 650M(3£y 

y 7>y^$mmK ^hplcjc wmu ftmsht^ vf ndv^^^KW^ ©n* 

T^{c^©y^y^^-iy3V^j:t)^tib^^y--^^i-^7h*<D^^^ 

IfeB&tes l!$!H#teJSI*n-C&5o Sambrookk, Molecular Cloning: A L 

aboratory Manual (1 989) ;DNA Cloning, Sgl&ilfll^D. N. Glovergl 
1985) ; Oligonucleotide Synthesis (M. J. Gait#g 1984) ; Nucleic 
Acid Hybridization (B. D. Hames & S.J. HigginsH 1984)£#H<D^t 

O 

[0145] h^\t, a-^^y^^y-^^-^i-^mmmmK^<Dh^m<Da 
'pft<th— §i5%-&tf > ^^7 e D-^^v^wyyy-i'^-v'3^iciorcDNA9 
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[0146] fcS^Wu &*<Da^A'#l<tt*})J~l£<07$;W&WZto^Xft&£ft1t& 

[0147] yyA9>r^7y-*fct±cDNA7>f^7y-sr^y-=^"t-5«^, mbtitcm 

3££fcJ:*>, Mica «©3*^*£#r5^?^K«^£i#W5. 
^9^5K*^^TT5»««:ffiv^, mW£*mm%BWmm-%Zb\z.£.v)^ gift© 

SDSjfe{U#:^;*5KDNA«r#, Bttoafi^ttOaB^S^fc^LWS. it^IE 

StC-g'fifeStlfcPCR^^— Srffl V fl§$&£fc£©y/ADNAf:;fcf*cDNA&£| 
Sfc, ^J/y-ifmm^ (PCR) £18 V a -y/vjji/frxfrVy-lfmteT- 

[0148] jWSfcfcV vt J tt, ^©JK^J^KW^fcoTV , 

[0149] (2.2 $-© tt ^yt^!i7- tf*=»— Kf5*a£E?!ISr&tflR-©»» 
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Zb*\t^o »*L<tt±10%£trt, W#*Utt±5%«rtTS><5. 
[0150] Mtt, i!i*#lpT?J«fc©#&«:fflvvT\ 0»J;ltf, M#M^J^WI§&, 

[0151] tt*©^© o^A-*>Tj^y9— •tf©T$/BWB?0't>©WS 

(Diu.m^T^mnm^M(DT^ymB^m^i-?>^b^x^x, 

^gB^J^T^^W^^oT&^tl^ : 
^—yWM 1L : H-A-E-F-T-P-V-F-S (ia^J#^44) t>L< fi^?— !7|B 

?IJ 1H : H-A-Q-Y-S-P-H-F-S (SB?lJ#-§-45) , 

7|H^J2:A-L-G-N-G-G-L-G(@B^iJ#-^46) , ioXXfi 

7iE^!l3L : R-I-V-K-F-I-T-D-V (IB^J#-^47) & ^IB^J 

3H : R-I-V-K-L-V-N-D-V (gB?IJ#-5N8) 0 
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[0152] ymmiU 2*Sj:tf3LH:, m&Mte a-SW^tt])?— 

L : BE?lJ#-5§-2»T^y i?ga^J©36^-44{4 ; ^^-7@E^IJ2 : Ifi?lJ#-^2<Z)T?y & 
IB^iJcO 1 32{&- 1 39& ; 7IE^!|3L : @B^J#-t2OT5:/^IE?iJO700&-70 
8& c ^-7|E?IJ1H, 2*5cfcU ? 3Hte, ^*5fe<D^7°H a-^/V^^^y^ 
— tfcOT^/^gE^W^ft-f 5 0 ^^0^-7gE^IJ«, -C^^HCDa-^/V 
^^^/Ky^-^^feV IZlTOitimzfttElTZ : ^^-7gE?(IlH : IE^J#^2 
4075:7^^036^— ; ^-^1E^!J2 : IE^J#-f-24(DT5:y ^IE?IJ<D 1 32 
te-139te;W— 7lE^J3H:ffi^J#^-24(DT^y^|E^J(D625ft-633^: 0 

[0153] #3Pj?<D#?£{£:}ol vctt, fg-O a -^#>/-}^*y y— fe?^— R-rs^glE 

!/9— lE^J#-^20T5:/^ga^lj039^73:=/VT7=V(F39) jcffiS^^ 
ft. 135{4T^^V(N135) tCffiS'f'«ffitt*5J:O { 706{ifeM^^-=^(T7O6) 

^/v^y^/jNy^-^oT^y^SifW^T^MW-rsi^^^^^tb 
K^i65HFtJ:oT3-K*ti^i^ka^/v*^^y7-^o, BE 

[0154] ^Hflff *-eJBV^tl5 riE^J#-t20T^y^IE^J039fiL7^;vr^y (F39 
) (^^tStfjtli, ^OT5y^@E^Ji@E^J#-^20T57^|E^Jt^ffi[^«I 
^^^<^^[C % ^^JSi:T-^(D|E^J(^-t5/7 0 ^ALTM-<fe^(C 
, IE^J#-^2039^07rii=/VT7=^Mg$^M^V^o fc*5, IE^J#^-2tC 
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£L<te> GENETYX-WIN Ver. 4. Q(D^r)V=5-f;VTy^^yY\Z.^X, 7*7* 
;VY<0*=2T7-—-7;V%m^\ GAP Penalty (Peptide) :Insert=-10 % Extend= 
-3, gap Extend on top position :Wt1&h } 0 i^^y?) > Match Mode:Local 

[0155] [^3] 

C 12, 

S 0. 2, 

T -2. 1. 3. 

P -3. 1. 0. 6. 

A -2. 1, 1, 1. 2. 

G -3. 1. 0,-1, 1. 5, 

N -4, 1. 0,-1. 0. 0. 2, 

D -5. 0, 0,-1, 0. 1. 2. 4, 

E -5, 0, 0,-1. 0. 0. 1, 3, 4, 

Q -5.-1.-1. 0, 0.-1. I, 2, 2, 4. 

H -3,-1.-1. 0,-1.-2. 2, 1, 1. 3. 6. 

R -4, 0.-1, 0,-2.-3. 0,-1,-1. 1. 2, 6, 

K -5. 0. 0,-1.-1,-2. 1. 0, 0, 1. 0. 3. 5, 

M -5,-2,-1.-2.-1,-3.-2.-3,-2,-1,-2. 0, 0, 6. 

I -2.-1. 0.-2.-1,-3,-2.-2.-2,-2,-2,-2,-2, 2. 5. 

L -6. -3. -2. -3. -2. -'1,-3, -4, -3, -2. -2. -3, -3, 4, 2. 6, 

Y -2,-1, 0,-1, 0.-1.-2,-2.-2.-2.-2.-2.-2. 2. 4. 2. 4, 

Y -4.-3,-3.-5,-4.-5.-4.-6,-5,-5.-2.-4,-5. 0. 1. 2,-1. 9. 

Y 0.-3.-3.-5.-3.-5.-2,-4.-4.-4. 0.-4,-4.-2,-1.-1.-2, 7.10. 

W -8.-2,-5.-6.-6.-7,-4.-7.-7.-5.-3. 2,-3.-4.-5.-2,-6, 0, 0.17, 
B -4. 0, 0,-1. 0. 0, 2, 3, 2. 1. 1,-1. 1.-2,-2.-3,-2.-5.-3.-5. 2. 
1 -5, 0.-1, 0. 0.-1. 1. 3, 3. 3. 2, 0, 0,-2,-2.-3.-2.-5.-4.-6. 2. 3. 
X 0. 0. 0. 0. 0. 0. 0. 0. 0, 0. 0. 0, 0. 0. 0, 0. 0, 0, 0, 0. 0. 0. 0 
CSTPAGNDEQHRKMILVFYWBZX 

[0156] GENETYX-WIN Ver. 4. Q(D^;V^-y°;VTy^^yY\^ £kT(D£?f£TJ^V 
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<D^Ty^X^74*l/b(DsYWRte)^T(DkmXhZ) 0 

coi57] mmm^ti^tim, nomma, b^h<o. zti^tKDnm* 
[oi58] mi] 

a = al a2 a3 . . . am 
b - bl b2 b3 . . . bra 

[0159] kmWfZkZ, GAP^/^gttftO^-C^SnS: 

-g = s(ai, <J>)=s(<£, bj) 0 
[0160] T74*>b<D^TZn%tc®(D^ZSXT<Dkid<9Xh% : 
[0161] Ott] 

G(0, 0) = 0 

G(i, 0) = i(-g) 

G(0, j) = j(-g) 

-gk = -[or + 0(k-1)] 

E(i. j) = maxlG(i-1, EC i-1 . 

F(i, j) = max[G(i, j-D- or, F(i, j-D- $} 

G(i. j) =max{E(i. j). G(i-1. j-1) +s (ai, bj). F(i, j)} 

[0162] a teGAP^A<D^-/V7V-efc<9, 0 \$GAPW$z<D^-r;V^XtbZ> 0 E, F, G 

[0164] GENETYX-WIN Ver. 4. OO-^/l^TVVT^f^MC&V^-C, ±fBW^#-C 
, IE^iJ#-t4, IE?iJ#^6, K?iJ#-t8, IB^iJ#-tlO, iB^J#^12, IE^iJ#-^14, 
IE?IJ#-^16, ia^J#^-18, IE^J#-^-20, IE^J#^-22, IE?U#-5§-26 

^-2(DT5:/^iE^JcD39{47^/VT^^(F39) \Z^ir^m^ty x^77 
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miA-mim^^x, immmf^uit, mnm&&<D?jy°L a -^^>^ 

<Dm2<D?s(7°L a -y>#y***y9-i?<£T5/i^IE?!l (IB?iJ#-t6) Sr^ 0 r 

/^IB?|J (E#l#-J§-4) Sr^i". W-rW/Li fit, **O^^L a 

yw*>3^*y5— *©T$/»E^J (ffi#l##8) £^1", r^n^-^X^-^^Lj 
fit* ^4^i-^i-^M<D^y^(Da-^/^^^Vy—^(Dr^/m^in (iB^J 
#-f-io)Sr*-f-. r^^u^y^jM^^u^y^s*©^^ a-y>#y*** 
U9— if«T5/^IE?iJ(IB^i#-§-l2)^^1- 0 r^^7Xjtt, ^ft&cD^XL 

r± % y^ys ^cd^xhcd a -^/v#y***y7— ifcorsy^iB^j 

(E?!l##26) IVti^r-X^y-fXHj fit, ^n^^X-^S^O^^XH 

a -y>#y***y 9— t? (DT^y^iB^J (IB?ij#-5§-28) £^1~ 0 r^^7*Hj fit 

IB^>J#^-20)^i- o TCitrus^-YXHj ft. Citrus hybrid cultivari^tfWX 
H o-^*>oh^*y9— 1 tfOT$y^IB?iJ(IB^J#-^22)^i- 0 TEcoli MalQ 

j fit, ±mm^M<D^/vhy^hv^^v9— wr^sfmm (ffi?u##35) & 
[0165] 0d£ff % f-y^*ft3i5©^-Y^L© a-^/v^^^y^— -tficfev^Tfit, sb^ij 

#^-2C0T5:7^IB^JO39^y^/VT7-^(F39) Icffi^-rsffirgtt, IB?iJ$=-5§-4 



WO 2004/113525 



34 



PCT/JP2004/008362 



[0166] Mx-ft, m^M'^<D^2(D9^L(Da-^;V^^^)y^\Z^X\^ IB 

[0167] Mk.\t, y?^(Fava bean)*^^7°L©a-^/^^7jN^y7— -tfKlJfcV^ 
^J(D43^T*fc<9, N135{C|g^f IB^J#^8<D7$/^lB^J<D139{£-t'fc 
[0168] 0fl*.fcf, 'yn^^-X-t (Arabidopsis thaliana) &3k<D?j7°L<D a-!7jVjjyfr 

xfrV?— iftc&v^Cii, IB^J#^-2<^T5y^lB^JoF39{cffi^i-5M(i. IB^iJ 

m^io<DT^mmm\omxh*), m35im^-tz>&m\z, m?m-wio<DT 

5/$!@B^JO202#n?&^ ; eLTT706tCffi^1-^gf4, IB?iJ#-tlO<D7$/^ 
iSB^J©752^:t?fe5o 

[0169] ^Rtf, ^^V^y^S^^^yLcD a-^/^^^y^-if ^cjoV^-C(t, SB^IJ 

#-^2©T§yi?iB^j(7)F39{cffi ^ -r^iigfi, m\mm2(DT*;mm<D 1 1 2 
^-efc«9, Ni35K*B^i-5fim^ mm-%i2<DT*mmm(D2om.xm. t 

[0170] Mz.lt, h$ ; ev=ii/&&(D?'(y°L<D a-^^y^^])y-^f{z}s^xft, ifi^ij 

#^2<DT$y^IB?IJ(DF39{C|B ^ -r^gfi, @B?IJ#-§-14(DT5y^gfl?lJ095{i 
Xm, Nl35}C^^1-5M(i, @B^J#-^140T5/^SB?iJ0191^-efe«9 v -tb 
-CT706^tB^-T5M«, SB^IJ#-^14(DT57^@B^J©773{5A-Cfc5c 
[0171] ^Jx.^ -r^&O^-T/DZ) a-^/^^*^^y^— if (CjoV^Tii, IB»^2 

<DT^mnm(DF39^m^'t^mt. mnm^-i6(DT^/mMm<D4UiLX^ 

[0172] m*.\t, 4*&&m\<D$s(7°L<Da-y/V%y*tty7~^\z^X\t, IB^J# 
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70%\m ^tStllt E^J#^18<P75/&E^JO741&-efc5 0 

[0173] 09;tri» a^i^^co-^/v*^*!;^- gwsvv-cra, isa»-^- 

2<DT$yS^^JOF39K:ffiS^^«r±,E^J#^20Or5/KiB?!l©31|fc't?Jfo 
19, N135{£*@^1-6{£§W:, E^J##2O©7$/lftI^J<0127&-C*>*) % ^LTT7 
06 Klft tSttfi, E^##20©T5/|fcE^J<D622{fc-ca!>3o 
[0174] 00x1^, Citrus hybrid cultivarft&cD^^tf) a-^/V^tf^yy— if 

*5wm, BB^J#-§-20T?yggE^JOF39i^Si-§M(i, E^ij#^-22<z)r^y 

4fcT?*>9, ^L-CT706^||^1-^«{*> E^J#^22<DT5/^@B^J<D630{£-efc 

[01753 0>j*.ff % >r***©^>r/HOo-^/i'*>Tjw*y5-^!:33v^w:, ia^j#-^-2 

OT5/^^<DF39MS^SMtt,E^J##24©T^/aftE?ll©39te-e*)«9 
, N135fcffiS-t-5ttiSW:, M^m^24(D7^ym&m<O135{iXh 1 0 , ^LTT70 
6fcffi^t-5Mtt,E^#-^24©T5/S6iB^I©631fi["e&5 0 
[0176] WZ-ti* y9^ft*0^-Y^H© a-^/v*^*^*y9—*fc*5V , »TH:, E?"J# 
#2OT^/^E^J<0F39^ti^1-^.@(i, @B?lJ#-^26(DT$y^ia^JC043{i/.-e 

706f£*@ E^J##26<D75/B^^J©632(S:-C*>5o 
[0177] iyn^^X^^M<D^^H(Da-^JP^^^Vy—^iS\^X^ 

40itxm, N135{Cfl^T5Mte\ E3?0#^-28OT5>'KE2?!l©136{fctffct), 
^LTT706{^^-r5Mtt, E»-^-28©T5/^E^J©63 
[0178] fclfctf , m&M&M<D*'f7H<D a-?JVi]l/-fr7J&)y— tffcfcVvrWu E#l# 
#2<DT^/^E^JOF39lCffi^-t*SM«, E^J#^-30OT5y^E^JO36ffi-C 
N135iCffiS"f 5(fcSH:» M^m j ^3O(D7^mmn<Dl33iiLXh'0. ZLXT 
706 fctl ^ tiffilli, E^iJ#-^30OT$y &E^J©6284fc-Cfc3. 
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[0179] mm!EZfa±isi£ZT5.;mmm<D{<LWi*. 9i6T$;mmm&<D®&m-%2k77 

[0180] ^-ymmut,^y°L a-^^^^vy-axxm^^xm,- 
-ymmiL^tzmH^<D4m^^i-^iiLmti^tmx^ 0 

[0181] ^-7mM2te, ?47°L£i£W4-7°H<D a -y/^^XWy-HX&mhX 
&#£*VCV^o SH?IJ##2(DT^^IB^J0135{4T^^^(N135) {zm^ 

^mit^f--ymm2^<D4mm^i-^ii.mt^z.t^x^o 
[0182] ^j—ymuuz, ^y°L a-y/v%^**W7—-vx&<&fe&tixm,~ 

^^-7gB^J3H«, #4y°H a-^^^^Jy—^fXX<U^tlX\^ 
o ia^J#-^2(DT?y^ia^J(D706ftM^^-^(T706) (C+-B^-r§{igii, 

[0183] i<D±5^ iffMtt^n=i]±$ii:5T$y^S^4ttii^fc, ^-^IB^ffiV^ 

^JlL : H-A-E-F-T-P-V-F-S +<D4fe(Ct@ ^-f'5{i^L<fi ; e^— 7IB?IJ 1 
H:H-A-Q-Y-S-P-H-F-StpcD4ji^^1-5^, 7IB^'J2:A-L- 
G-N-G-G-L-G4W4#:K*B ^ *3 7E#)3L : r-i-v-k- 
F-I-T-D-Vf CD 7\tL fcffi f S&ffi&lX fifr&f— 7ffi?!J 3H : R-I-V-K-L-V 

-n-d-v *<D7mm s -rsffiitA^Mcswi^aRsna^jSK ^io©ett* 

[0184] SeoT, #38930>#$fefc::J3l vttt, CD a-^V^^^yy— Kt"3 
y^^])y—W , 1L : H-A-E-F-T-P-V-F-S tC*| S 
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-f 5ffiflK>L< li ^IB^IJ 1H : H-A-Q-Y-S-P-H-F-S <D4&i£*@ ^ f 
3&g» ^^^IS^J2:A-L-G-N-G-G-L-G't'(7)4^(e:ffi^i-5^:g, 

7IS?IJ3L :R-l-V-K-F-l-T-D-V^(D7m^ ^irZ>$LW.hL<te^ 
-7|2?IJ3H : R-I-V-K-L-V-N-D-Vcp<Z)7{4{^^@ ^ -f S&M^bftSi^ji 

[0185] ^JWt^-CiS, r^-7gfi?ijji:ii % »^^^K©T$y^iia^J(DF^T^ 

[oi86] r*?—7mmL<p<D4&<D}T^mmmb\*, ^-^m,miL<DN^(tEm) 

[0187] zJtib&eT—ymmtt* —fflz. tt^o a -^/u*y*x*y9*— tcisv >TJ;< 

ft#£*VCV^ 0 ^-7iB^IJlL^U«lH*3j;t53LtL<{i3Htt, »©a-^ 
/V$y*X*V ! 7--l£\Z.&\,^X£<i%ft£tlX^Z>tf, mm, ®L£Ml£Z<Da-?JVl] 

>*x*y7-i?iz&^x\mmtix^%\,\ ^-ymm2n, mm, mm. m 
SB-cfcs, w-7^iiL*5j:viH©ffiii % itbmtt°?-7mm2<Dtm&* m 

lB^-fo 7K?!l3LfcJ;l53H©MSr0 lGt^-fo 
[0188] ^PJ^$'^'-efflV^^)tlS^^■^-^ia^JlL:H-A-E-F-T-P-V-F-St^ J 04{4 
jcffi S i-3&flK>L< H-A-Q-Y-S-P-H-F-S 4>(D4-(4^ 
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IX ft, GENETYX-WIN Ver. 4. 0 (#c5££tttf*7V y?X) ©^f^A-ry 

ih>£ ©4{£<DT^^§S£M£ti3&g£v ^ 0 

*t5o 

[0190] GENETYX-WIN Ver. 4. 0©v^WAvyfy^|i, f&fttt&kteZmm? 

mnmx»-m-%T^mm^x\z.t&£o\z.®.s<m7L. zon. -^(Matches 

) , 5k (Mismatches) , ^yzf (Gaps) KloV vr*h^tT^j&«r^jfc^tf«# 

Gotoh, O. 1984. Sequence Relationships among Various 4. 5 S RN 
A Spacies J. Biochem. 92: 1173-1177). £p*lXtt, T^T^M^U Matche 
s=-l ;Mismatches= 1 ;Gaps=£L; * N+ = 2<D&WX*?t fc>tl% 0 
[0191] GENETYX-WIN Ver. 4. OO^WA-ry^^&JBV^ 7fflMl 

^^L (E?IJ#-§-4) , ^^©^2<D^7°L (IE?lJ#-5§-6) , yy-rj* (Fava bean) <D 

^L(ia^ij#-§-i2) , h&e*ai'to*'F?L <mm&m4) , ^©^y°L(ia?ij#-5§- 

16) , J*(D%2<D?-<C7LWm-%18) , 3A^©^^H(IE^iJ#^-20) % Citrus 
hybrid cultivarO^^H (@B?!l#-5§-22) , ^©^7°H (iB?ll#-^24) , y^ 
*(D9sCTR (ia^lj##26) , ^D-T^X^cD^^H (SB^IJ#-t28) *5 WSftf 

\ Matches=-l;Mismatches = l;Gaps = 0; * N + = 2CO^{4 1 "C'ff ofe Q 
[0192] GENETYX-WIN Ver. 4. O^^^A^y^V'^&VvC ifBCO^fr-C. 

mm&%6* m&m&io, is^j#-^i2 % E?y##i4, is 

^#-^-16, ^##18, SB?lJ#^-20, IB^J#-^22 > ffiyiJ#-§-24, IE?iJ#-5§-26, 
SS?iJ#-t28ioitPia^J#-t30^, fre?'-7W!M( s &—7mmiL 1H, 2, 3L 
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[0193] BE^J#-^-4, BE^IJ#^6, IS?lJ#^-8, IB^J#-^10, @B?lJ^12, IE^IJ#-^14, 

ib^ij#-^i6, m?m%-i8, ia*w§-2(x mm^22, ib^j#-^24, mvm-%26 
, sa^ij##28*5cfc^iS3?ij#-§-3oo^^m[cov^, mm^2(D±^m^x 

\^tdfe&tzmi\Jz 0 se^ij#-^4, m*mm. m*mm. wwrn^i 
0, ia?ij#^i2 N mm^\4, ie^j#-^i6, umm-^is, mm^2o, m?m %■ 

22, IE^iJ#^-24, ie?ij#-t26, iE^J#-^28^b^U^Ia^J#^•30(D-^^tv(C*3V^ 

-c, ia^j#-t2<D39{i(^^i-^gt, ^-ymmihttcmH^(D4m^ 
^-tz&mt}*, m-xh-otzo mpm%-2<Di35mcte%~tztm±s ^-72 
t»4ft(cffi^t5fti«, m-xh^tzo &pm j %2<D706m^^'fz>fcmt 

^-7mm*m^^xT74*yhm^xh.®mm^2<DT$;mmmzm^tzm& 
[0194] mmm<Dm^m^2<Diit-9i6iiL, ia^j#-^4^i{i-9i2^ N mmm^-efDi 

{4-893^4, IB?lJ#-§-8<7>lte~939{&, gB?lJ#-5§-10<£>l&-962{£, @B»^12 
<Dl#-~971{3u SB^J#-tl4(Dl^-983{i, gB?lJ#^16<Dl{i/ -928$u IB^J# 
-§-18<Dl{4-951&, BB?lJ#-55-20<Dlte-832&, @E^J#-^22(Dl{4-840{4, 
IB^J#-t24©l^:-841&, IB^J#-S-26(D 1^-842^, SB^J#^28© 1&-84 

i&&£Tfmm&%3omfc-838m^<£ti%T^yMm<i&*-vi-z&mm 
^^mm^^MLx^m^xmhn^^mmMm^^mm^\t, 
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[0195] mm$t<Dw.m&m , %zm&m, E?y##5 % ia?y#-5§-7 x mmm 

*1U SE^IJ#-^15, Ifi?iJ#-5§-17, SB^J##19, iB^J##21, sh^ij 

#-^-23, IE?iJ#-5§-25, ia?lJ#-^27*fcfiiB^J#-^29^^$tl5^Sia^J^tf 

[0196] iB^<OiB^J##2©l&~916{4, IB^J#-§-4<Dl{4-912{4, @B»-*§-6<Al 
&~893$[, IB?U#-5§-80H£~939{£, IB?iJ#-5§-10Ol{£-962{£ N ia?'J#-tl2 
tf>l{£~97H£, iffi^J#-S-1401fi-983{i > lB?"J#-§-16£>l{£-928&, @B^iJ# 
-5§-18©H£-951& % IB?U#-5§-204>H£~832&, IB?iJ#-§-22<m{4-840#:, 
SB^J#-§-24(Dl^-84Ui, Ifl?lJ#-t26©l&-842ft, IB?lJ#-^28<Dl$r~84 
l{4:i3£tf@a^J#^30m^838{^ 

^50%<D|^-^W1-5T5y^SB^J^^--Ki-5^IB^J^tf^^^^-^*f 
L-CM^foT#P>tb5^MSIB^J^tf^^iF-tt, *mW<DffimfttZh% 

o 

[0197] ^igpj(c*5v>-c, r^y^iB^j, i&mmmtt^tDnmom-mtte, 2^>mm 

zmvzz.bK£oxw.&£ti% 0 
[oi98] M&tLx, ^mwommt a -y^x^xwy-iiznztMcm^tizx 

^<Da^*y^*y7- V<DT^ymmm\Z, IB2W§-2<D1#:~916#, IB^lJ 
#-5§-4<Dlfc-912&, IB^J#-§-6(Dlft-893-fe, gB^J#-5§-8<£>l{£-939{i, SB 
^IJ#^-10cDl{i-962{i, IB^IJ#-^12(D1^:-971^, SB?"J#-^14«Z51{4— 983 
IB^J#^-16Wl{i-928{4, iB?iJ#-^18<£>l&-951&, IB?iJ#-^20Wl{i 
-832#U IB^iJ##22Ol^-840{5i, iB^J#-§"24(751^-841fi, mm^26 



WO 2004/113525 



41 



PCT/JP2004/008362 



00% ?h-oxh£<, hz>w*z.<D7$ymmm\*. ttm7^;mmpitit%thx 

£*t#5 0 z(ommttM7^;M&m<D7^;3iffihL< ti#/i^*v/i^ffi<z)M 
x%.cxh£<. &tzte^tittffi&ft<Dk°<D{mx$iZxh&\ 7*;mmm<D$z 
mm-r^&tELx^xh£<. mmmmm^x^x-hx^o 

[0199] *W'fflWXl*.mm<Dm-mX GENETYX-WIN Ver. 4. 0(tfc5t#*±if*X 

LKtfb, ummx-m-r^T^mM^m^zt^x^m^w^wm, 

Matches), Jf—gc (Mismatches), ^\vf (Gaps) K^^X^fl^fm^^-x. 

^$]r^wmvxmA^t^r^^h^mt}^(Dm<Dm-^wmir?)(0nx 

fifc:Takashi, K. , ^oit/Gotoh, O. 1984. Sequence Relationships among 
Various 4. 5 S RNA 
Spacies J. Biochem. 92: 1 173-11 77) 0 
[0200] GENETYX-WIN Ver. 4. OO^^Jx^y^-y^m^X, mWM^^Cf 

L , y?^t (Fava bean) <D^^L (IB^J#-^8) , ^n^tXf©^ 

^XUBE^J^IO), *!>l/>^<D^7X(gE^J#-$n2), V7tt=H/<D?Jy*U 
SE^-^-14) , J*<D?4y'Umm j %-W) . -r^»m2(7)^yL(IE^J#-tl8) , 
n A^(D^7°H (m&m^O) s Citrus 

hybrid cultivarO^^H (IE?lJ#-$§-22) % <4*<Dfi'T7H 0E?!I##24) , Vy-r 
^<D^^H(@E^iJ#-f-26) , 5/n>f^X-^©^^H(iB5IJ##28) feilFS^f 
O^XH(gE^J#^30)SrM^<D^XL(gE^J#^2)O|^-14^mUfci^m 
£^4{£7FLfc 0 fcTifU -**t 9 s^Jx?y^s9<T>Wtii\&^ Matches =-1 ;Mismatc 
hes = 1 ; Gaps = 1 ; * N + = 2<D$kWX?iitz. 0 
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[0201] [£4] 





Is]— 14 




100 




70.3 




72. 1 




72.7 




73.8 




67.7 




70.2 




78.6 




72.5 




57.5 




57.8 




57.0 




58.6 


Citrus hybrid cult i var <D$ 4 


57.5 




57.6 



[0202] wm&nmm^u gE?ij##3, ie?u##5, @e?ij##7, ie?ij##9, ie?ij# 
#n, ga?ij##i3, ga^ij##i5, is^ij##i7, sa^ij##i9, be?ij##2i, se^j 

##23, IE?U##25, E»#27^±tJ«W#29d>e>ft5#J:9jliR$H5* 

[0203] ^WjW^^^ttffl^Sffli&r^hy^^bftftffjitt, #M&IE?"JW3W 

^hfc&#<&83!J£W\ 33!S#lCj9fcn?*>?K Moleculer Cloning (Sambro 

NA«:@^kLfc7-f/W^— SrfflV^T, 50%*A'ATSK, 5XSSC(750mM NaCl 
,75mM t^m^bVVJ*). 50mM yv^MJl7^(pH7. 6), 5xf^vV 
h^(0. 2% BSA^O. 2% Ficoll 
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400*s«fclK>. 2%#ytf=/Vfc 0 nyK>-) % lOyWtf^XhTs, 33<fctf20 M g/m 

^,0. l~2ffiffl|&<0SSC (saline-sodium citrate) &W((lfeM&<DSSCfei& 
(DMit, 150mM ^-thy^l5mM ^^^hy?A-Cfc5)£fflV\ 65 

[0204] *^BJcD^jSfe-efflV^^2fe»^T-«, ^-Oa-^^^^yy-if^ 

t>iv\ r^— © a-^/^^^y^-if^-K-rs^iB^iJ^tf^^^ 

Kf 5 0 #lxJ£, =*K>GCA, GCC, GCG^itPGCT^-r^T, T 
^^Ty-^n-K-r^ Lfc^ot, GCA^K^ioTT^V^i&^ft;^ 
tOftlf, ^<D=3pV{4, 3-K^fcT7^^^M-r5i^<, GCC, GCG£ 
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*fcttE?!I#-§-2©T5yKIB?!l<039{fc73:=/WT9=^(F39) fcffi^-t-Slfc 
g, 135&T*/N e ^rV(N135) ldBS-r54fcg*5«J;V706&hV'^-=>'(T706) 

SATG, *3iVii^H;^ , h7T>'S:3-Ki-5"6-©=iK^e*>5TGG*|^<)d^ » 

[0205] WOWfWfc a -^#^*x*y7-i?£=-Rr5Mia?Ute, 3§m<Dfc#> 

X.fc£, Sharpb, Nucleic Acids Research 16 |?17-5§- ( 8207H(1988)) 
[0206] (2. 3 Zm^tt—OlfeWk) 
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[0207] *wmm^^^xmwift?\z.<>\,^xnRi-z>M&, ^?*<-im. n&vDi&m 

[0208] *M»#t;:*5V ^T^ffl^ixS ^9^<99— j fctt, afe3E$^fcfiSS?iJ 

tzmmmmit, m^^mm^^>x^im^mim^tix^^ 0 mw=-w 

[0209] *Wi»HH!:*5V>'rffiffl$*t5r^-^-^-jH:, ^/^fa-FllcTIi;: 
[0210] *ffl»l*t!:*5V^rttffl$ii5r^'ci^-^-jttt, fcfc^ote^MteWte&fc 

iBH^brte^ttftsaaeEW-e**. :/n*-*-©«*w:, Bug*:"-** 
mmmyyYt7^r^m^x^yj^mm^<D^^w^-YW^^m-r^\t 
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[0211] *wmmiz&\,^x@im£ti&^^y-v--iiz, nm^^^^m^n^ 
[0212] *Bj^i*(c43VNTM$tv2.r^»]^ti(c^$ttfc(5)ji:«, mmom&mn 

[0213] &&i,tzmmmm*. ±.mm^^yv\z.^m ^m^m^-r ztzm^ nm<Da 

[0214] (2.4 m^ta-^JVii^^Jy—^(D^m) 

[0215] *wmm^'xmm<Dmm}t\z, t<Dmm^-v-r^mim\ 
*tc\*^\?hvx&^io£xfmmi$hx, =i-h*£timmtf±m£tiz>^tz\, ^. 

[0216] mL^tt-znAtzmm (^3ibh\ ^) tvxte, ffl£&<b&£.xfm&&m& 
mf btiZo m^tf-zmA-tzmmte, a-^t»^^])y-^<Dmu<D 
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5 e i«30*LV^ja©^tLTW:, *M(0»l*.fi, «i$t) JO^tf b*l5 0 

[0217] *3Swo*jsfetfcv^, 3§m^*-£#fflii&(^A-f5&flm, MSK#srw**n 

&mz*5^Xmto~£lbV. ^o, m£tlZ>h<DX&<9, Mz-ft > Ausubel F. A. £> 
$1 (1988) „ Current Protocols in Molecular Biology, Wiley, New York 
,NY;Sambrook J?? (1987) Molecular Cloning:A Laboratory Manual, 2 
nd Ed. , Cold Spring Harbor Laboratory Press, Cold Spring Harbor 

, ny, mmmtm&rmfc*m*&%mffi$mm&±tt. i997fc£ioe<fc* 
[02i8] mtok\*xmmaim&m\t*&*&* mnm^^mmtiti-mm^m^it 

5: Rogers^, Methods in Enzymology 118:627-640 (1986) ;Tabatab 
, Plant Cell Physiol. , 28: 73-82(1987) ; Shaw, Plant Molecular Biolo 
gy:A practical approach. IRL press (1988) ; Shimamotob, Nature 338 
:274(1989) i&cfctfMaligak, Methods in Plant Molecular Biology:A 1 
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aboratory course. Cold Spring Harbor Laboratory Press (l 995) 0 
Wfe^W^^i-^&^oV^-Cfi, Molecular Biology of Woody Plants ( 
Vol. I, II) (ed. S. Mohan Jain, Subhash C. Minocha), Kluwer Academic 

Publishers, (2000)fclB«&ivTV5 o 
Mz-tt. Plant Cell Reports (1999) 19: 106-1 10fc#jRBtefB<fe&h/"CV ^ t£ 

[0220] ^w^»<^«{rffiv^i§ffi« % tizm-rzwrnmnix s w©j»nMk a 

**U fclfctf , y^K, Mg 2 \ Ca 2 \ Mn 2 \ Fe 2 "\ Fe 3 \ Zn 

2 \ Co 2 \ Ni 2+ , Na + , K+fc^&as&gfcJSET, jgHS^UT, £fc 

[0221] jfmfcmmj&mmirzMm*. m^mwm&mm<nm&\z.mi-z& \zm&. 

$tb#5o ffiSri5°C-60 < C-Cfc£ o &fffi&iNU&<D#£fc »iika-^y* 
^*#5^r-fc>7/^K (IPTG) ftj^t-Srt fcJiiJIHia*****!^. 
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[0223] (2.5 mmta-^/V^^^])y—^<Dm^) 

[0224] ±m<D£?KLXMt&ika^sV%yftXfty7-^Z±miT5ZtlZ£<0, Xj$<D a 

-v/^>^^vy-^<Dmm^±m^±^^t^mt^o tit, mm, 
ft¥xm£vxmffitmzft?z.t\z£<o, mmztitcmmt a -^/^>^^vy 

[0225] (3. mmt a -7 >Vfry*7j&)y-^ ) 

^—7W3\ 1L : H-A-E-F-T-P-V-F-S 4 , <^4{4(c^ % irWLWfo\A & W 
—ymm 1H : H-A-Q-Y-S-P-H-F-S * <£>4{£{C*B S ^—7W3\ 
2 : A-L-G-N-G-G-L-G <P tf>4{£ (CfS ^ f^ffi, $3 iXf*&- 7iE#j3L : R- 
I-V-K-F-I-T-D-VtpW7'&^ffi ^ 1"5#:ttt>L< ttW— 7E?!I3H : R-I-V 
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[0227] i^<Dmmmx*\$., *mw<Dmmt a-^f/^^^)y-^ mh&&<D 

fcit^TOe^hV^^ (T706) ^-T^M^^^^SI WiliR£;ft5'>&< £t> 

[0228] #3Sf3<D@#mte£fc, «^*3tSO^© a-^/V*^3K^*!;9— ■^S:Bfe3EbT# 

fcT^/$|E?!l£^K IE^IJ# %2<D7 : $.ymim<D39tiL7*~/l'77~> (F39) K 
flU^-f^ig, 135{&T*/-^3MN135) \m%TZ>&W.#£Xf706ttLbl'Jr-ls 
(T706) ^|@^i-^gd^/cCS^J;l9m$tl^>^<^10(D^g(C*5VNT, i£ 

[0229] #3gPJ <D&mn, Mmm^2(D7*;mmm<D3${±y*.~;V7 : 7~l' (F39) (C*B 

i35^t^9^(ni35) ^m^-rm.m^xx^706mu^iy( 

T706) }^^i-^i§^^5PJ;9^$ti5 / >^<^2o(DM{cioV 

135{4T^/^^(N135) \Z.m^irZ>i'(LW.i6£W06i'(L\*Ujr=.y (T706) iZ 
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[0230] Xf$<D a-f^Jjy-fcXft})?— tf<D±fE<D3o£)<ffr®tex a-^^V^^Jy 
ic^ H-T5CtfcJ:oT, BfcKas&J&fbSft, «H*tt«S|$i±'t-5 0 *fc, Z.hh<D®M 

[0231] *»WO#*m*5V^W:, ^-7|B^JlLtjL<^lHf <D4^fci4F39t^^ 
$;Mm&SW<DT$;&X*h<Q'&5o ^—7m&}lLMs<mW<D4&&£tXF3 

[0232] *»M<D'»*fc*JV^TW:, ^5 L -7iE^lj2'F04^f c {iN135(C:^^-r5{ig 
SW©TVH"?fe!3#5, W-7lB^iJ24 I <D4^fc«Nl35tc:ffi^-r5{S:m 

[0233] *&m<D&$$\Z&^X\t > *^—7mm3Li>L<\*3Htp<D7tiL$.1t\*T706\zm 
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^ft\^w^xh^c\btm^Bi^<^y^^yxh^b^mb 

[0234] *&m<n%mzt5\, vr, mmt a -^/^y^^jy—^^m-r^tz^ ^ * 

3§PJ<D g iftOgfe^ (E^J##20r5/ift|B?!I©39|fc73i=/VT9=^(F39) K*I 

T706) ^^^5M^^^6S¥J;^^$tiS / >^<^io(D{S:m^^v^T, ^ 

^mcoHMbtt, ■bb<D7$;mm$ i <Dbz.fr<D&m^ io^±, m*.&, i— i 
om, &t.L<m~5m, £Wt.h<i*i-3m<D7$.;m&ffiAirz>zb%\<^ 0 r^y 
moiKikbK, i>t^7^msm>hi'ou±. mz.tz, i-iofi, *mx&i-5 

„ rswk ttRMk /M^SMk r^/Wk M=*~>Mb> v>m 

it. *BMk, r->/Wk T-fe^wk)4^*»fe>ivB^, itbbtcisjesn 

[0235] #3iP^«ftf fc a -^/l^^^yy— t?f* % a -^V*^**^?— - t^LTO) 

r#*r^n^ji{4, xmnmmbimttik&mxhziih xt&ommb'ptKb 
hi^(o\t^mmmi^z\^m^mmm^mmxh^<D^\^o ut#o-c\ mm 
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rau %m&m iz-te^xm&(onffizm\<^xwM-fz>zkftx^?> 0 Ltz^x, mm 
r-tn^ T^ymn-vi^^^v^-xhm^o xwmwi^^xmmm 

[0236] ^Ifl^WoV v-c, rr^y^j it. xi$(DT*;MxhoX^ w^r^mxh 

[0237] fflmr^or^y^j^ ^^^r^y^L-M^#:^ic*i-^o ^^©r^y 
>\ y^;v7y^y s ^yy, YWYyry, y^r^y, -fnTy, tx^yy, 

TX/*7*>, y/V$zyWi. ?/v$*y, y-j)/l>7$3clsy;V?^ym., T 

)vt$~v, *}w~^>\ $ozjfwyxhz> 0 m^^t^mo, ^mmmxv^± 

So 

[0238] fflmr#3^T$yi^j^ ^y/^®^-cii'l'f^^^mtH$^v^T5/^^ 
E*1-5o 4¥7z&7K;m<DMtLX, S/vuyyy, ^y-^bny^-}VTy-y, * 

ym, t^T^^y<DD^tc\tL^^D-y^^ry~y^mifh^o 

[0239] mm^r^m}tit, r^/mmmmtir^tK^xmb^T^/m^^o 
[0240] T^mxitfo r^m(Dm^x.x3/wmmm\z. 

-^/u?/v^ytj;t*tfm-fbtiZ> 0 

[0241] T^ymit, ^(D-m^^(D3X^B^\ &fc«IUPAC-IUB Biochemical 
Nomenclature Commission^i^Ji^^l^C^fB-f-tOV^-f tlfr\Z.£<9, 
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[0242] g &}<D&mzMz.X, Jz®<Da-?/l'*>ftXfty7^<DT^;m®miZ.ttl'Xl 

jVfllyi^Td^^—^i. f±, Molecular Cloning, A Laboratory Manual, Secon 
d Edition, Cold Spring Harbor Laboratory Press (1989) , Current Pro 
tocols in Molecular Biology, Supplement 1~~38, JohnWiley & Sons( 
1987-1997), Nucleic Acids Research, 10, 6487(1982) , Proc. Natl. Ac 
ad. Sci. , USA, 79, 6409(1982) N Gene, 34, 315(1985), Nucleic Acids 
Research, 13, 4431 (1985) , Proc. Natl. Acad. Sci USA, 82, 488(1985) 
, Proc. Natl. Acad. Sci. , USA, 81, 5662(1984) , Science, 224, 1431(19 
84KPCT WO85/00817 (1985), Nature, 316, 601 (1985) ^\Z.tm.<D^ 

[0243] *mW(DMmta-?frjJ>-fcX*y7-- £ri, ^##l-^Tji^<^7&£: 
Jf, Nucl. Acid Research, Vol. 10, pp. 6487-6500 (1982) £#f$<D^£ 0 

[0244] *pjHB#(c:*3v>-r, mmt a-tf/vDi/TbTsfoy?— e^cov^-cfflv^^5^r#^l 

w.m^^Lxhx^\ z<D£?wk^&j&<Di?mx ^mftm^io^xmtox 
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[0245] Z<D£? \ZLXftM£tlt£*mW<DWmk a -V/V^y*^)?-^, <£-<D ( 

*l<«^j5o%, £m*£L<\m55%, xm-£L<tem6o%, ^B^L<mme5 
%. £9$?*l<i**&7o%, £m*L<&m5%, mb^<M8o%, x.<o^l 
<«^85%, £m*L<i$m9o%. xm^h<\tm95%, ^xm^-L<\tm9 

[0246] ±m<DXo^^n^m\c T^m<DmykBmm^m.^tim^o 

ft, -m^B^mxmibhfhX^^iKyte. J&cfctfDoolittle, R. F.J. Mol. Bi 
ol. 157(1): 105-132, 1982) G T5/^<Dgfc*(ftttjm> Mbfc^^jftf) 

r.i^mmc^u ik^xz<D?>^wm<Dft*(Mx.\t, mm. mm. 
\±&£xfnffi<D&mzm^<m7k&m%L*m<o ^ xbtiz, ^vn^yy ( 

+4. 5);/^(+4. 2);tn'v^( + 3. 8) ;7^-/VTv-y( + 2. 8) r>^T^y 
/*y**?-y{+2. 5) ;^^>( + l. 9) ;Ty-y( + l. 8) ;^yv-^(-0. 4) ;hU 
^--^(-0. 7) ;iry^(-0. 8) ■y)-fV7yy{-Q>. 9) ;^nv^(-i. 3) ;7°ay^(- 
1. 6) ;fc^^(-3. 2) ;?Vl^^(-3. 5) ;^>^>-(-3. 5) ;T^/^=¥^ 
(-3. 5);T^7^(-3. 5);yv?^(-3. 9) ;lS£XfT;U3e~y(-4. 5))Tr&-5 0 

[0247] h%T$;m%, mm<Dm*&ife&mi-z>M<DT^ym\z.£m&Lx, ^Lxttz. 

5yMfe©S*tt^*W"C&5-t^^R^!IPJi:*5V^-ca»$tL5 0 3RI#fPl4, 55 
4, ioi#»ceiteH5J:5l!:, aT<D^^4j : gm^T$y^aS^fJl9^T^btLTv^ 

5:T/V^V( + 3. 0);US^( + 3. 0) ;T*/-<W®K + 3. 0±1) 

+ 3. 0±l);iryy(+0. 3) ;T^/<9^(+0. 2);^W5^(+0. 2);^y^(0 
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) ;hlx^-=^(-0. 4) ;^ny^(-0. 5±l) ;T7=^(-0. 5) ;fc*9H^(-0. 5) ;V 
*7MV(-1. 0) -.tfit—^i-l. 3) 5) ;n>f^(-i. 8) ;^yn^^ 

(-1. 8) ;f-nv->-(-2. 3) ;7^=.;VTy-y(-2. 5) ;*5,fct5M;^7T^(-3. 4). 

[0248] #3&wk:**vvc, r^#^g^jitt, r^yfifegifttfev^, 5c<ot5/^^«^$ 

[0249] (3. 2 

^l&^^WfHb a -?fr%y*X*})7---g%20mM?^mi&fflW (pH6. 7) 

9—tfSr20mM^3i>'Bfclt«*(pH6. 7) ^T-60 < C-C10^^Mbfcm©»M 
/V#>v***y7-^<D37t:K:fctf^^ 

*U25%«±-e*>5ri:iSJ;«J&*L<, jfo30%#±^^£*#J:«J&*lX, $J40% 
[0250] W^KHWb a -^/^V^^yy— VZ20mM?^®j$ffiWi (pH6. 7) * 
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[0251] (3. 2. 1 a-if;V^^s^)y— £ (GP) f£te$J£ffi) 

o 

[0252] (i)200Ml<AHJ&$(100mM ^M^(pH6. 0) 12. 5mM 

g-i-p, iVo^xhTs&X TfBmWifrStt) ^37t:(ci5^P^^^-h-r 

[0253] (H)800 M l<^y:^V!£li£(l5rnM ^y^V^T^-^A, lOOmM m 

mm tap*., mwLKfo*&ik-r% 0 

[0254] (Hi) 200 m ltf>568mM<DT*=VHf>®? (pH5. 8) m£-fZ>o 

[0255] (iv) 37t)(-15^^-r^^^-hUc^, #3fc«ff£/BVvT850nm©P2£ftg 

[0256] (v)||»o||!)yW^t^lM)feS^tU ^*ft£i&«-f 5 B 

[0257] (vo z<Dmm &m\mwx*mbtitc»Rfti&z%xtttb, m^<Dmmv^m^ 
femxmfevx, i#mki n moKDmmv^m (po ^wssmi^ (u) t 

[0258] (3. 2. 2 SffftteWS'J^&O 

[0259] (i)0. 2U/W)g|§if$(20mM^^M$f$c(pH6. 7) <P)£55t;, 60C£fc 

i-i65°CX0-60^m4>^^-bir^ o 
[0260] (iD^-^^-e^^mbfc^^Tk^^^^o 

[0261] (Hi) (ii) O&mWiZlOfe «U GP^t4aiJ^&tC^o-C^*^$raiJ^1-?>o 2 
0mM^^^^(pH6. 7) ^-e60^-eiO^P^MLfc^^»^b a-^Vv* 
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V<D37X;\Z.&ttmmm&A frb, (A )-H(A )X100(%){U:o 

Ml 

[0262] (3. 3 T^n-^^^-r5Hg^©fPffi^&) 

OkDa^±, £9»£L<te$ll00kDa.^±, $btC0£L<te$Jl5OkDa&±, £<b{£ 
£?£U«$J200kDaW±, £kf£&3:L<te$j250kDaW±, £ibi£&£L<tt$j30 
OkDa£*±, £b^#£L<te#>)350kDa^±, £b^#3OX{*i&400kDa^±, $<b 
{^*L<M450kDa«±, ^^{C^Utt^jSOOkDa^i, ^<biC^U<TO 
550kDa«±, £L<te$j600kDa£t±, St>^*L<f^650kDa^±cr) 

^^-T-i^^j5kDa-^j599kDa(Di//^^(i7K{^}t{-<V^^L % M¥*SJ 
#^*^600kDa^±O^#y[i#(C % *^t£^fc5^m££^1- 0 

#(C±|3gi£&V^ Mz-tf, 1000kDa*T\ l^kDa^T% lO^kDa^T* 

[0263] m&¥-WA?mO]&a&±<DT*u~xZ&&1-5mj3*#-rZ)} tit, 40 nM 
T/Vh'rYy*— X, 250mM;5Ov='~- X-l-T^m, 200mM@^i^iTf£(pH5. 5) 

, 4\j/m\BC!t^(Dmmta-^/^^^y-^(mmmm^m^^x, 37°c 
iiv-xz&j&irzmti^^xhmm^fem^ wz.&. rM^^-p^oo 

kDaW±WT^o-^^^i-5^^#1-5j tit, Z.<D&fcX&f&£tlZ>T^v- 
X(DmA^ft?Mfr600\tDa}^±XhZ>^h%^-FZ> o 
[0264] T^o-^^miW^-T-fifi, Mx.it, SXT<DjfmxMfe£tinZ> 0 

[0265] *t , &)&\.tcT$ti-xzw7km4ki-hytJ*x&±\z.®Mu m^Aommx 
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[0266] S£L<fi, ^AtLTShodex SB806M-HQ(Bgfr«I§<D£/IV\ l^m^H. 
"Cr4#^a3ttfcSSL^ttl« (DAWN-DSP, Wyatt TechnologyttBU) *5 J:t#J*H 
JHJftKShodex RI-71, BBft*I*D&£©JK#^ISLTjflV*3. #7^£40 

JtSf^-JVl'S:, =f— 2 WfcVyy*? ASTRA, Wyatt Technology*!: 

o 

[0267] (3. 4 

, #*L<tt4 , CK-Cl*J? ffi&#Uh#, <W0£L<te4 < UcT3^ 

#t>#*u waters*;! ra«#Lfc«, 

o 

[0269] BUfoJSifi-Ctt* &#£r£14£fi, 37t;^#U$:£:t<D£-£tt£v ^ 0 w<D#£\ 
*X*y?-l£ #£L<te3rCKT4 0 ffl##LfcgU ±9^*L<«37°C(CT7 
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[0270] -Wbhks *»w©KfMko--^^*>*^*y9*--tfri, 

, ft^, i&5'c, mot:, j»2ot:, m2&c, mrctei*) 

[0271] &#2c£ttte, ^^i^OftiO*feiaotfFteJl#5o mtf. » 

#yT^y/VT5K^«^Scll)(Native-PAGE) (CiotSdU -tl^CO^ 

[0272] (4. *mm<Dmm&m^ci?/wy<D&mm) 

S^jfeCSP-GPfis^V^) tc*5V^TfflV>5ii:##*U\ SP-GP&te, gcttftg 

[0273] *&m<o?A'*wetf&%mtt, *%m<Dm®4t a-y^y^^vy-^ 

[0274] t>*>6A/, SP-GPfeKJ; Wev ^mxh-oXh*. 

[0275] ^mmw^x^^^it\^D-y^-^m^^Lt-r^.mx^x, a 

-1, 4-^/^^K^^{cJ:oTii^$^c»Wi^>^<tt2^«^±^-1-S» 

o-i, 4-y/]su^t\zmmm-ehz 0 %mky^yx\t, a-i, 
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[0276] ?)Vfrs\^ m-frlZkoXl*. ftt&<Dm-ft£frh, a-1, 6-^;V=i^^<Dm 

#*fcfcvvifc##*u\ c©£?ft*§i=}\ tts&ftWio-ioooof®, 

#*U«0-1000te, ±Mm,<HtO~500fi, S&fc#*L<ttO~100tt, £*b 
(C&£L<teO-50f@, $fc>K:$f*L<M:0-25fi, £bfc#*L<H:0fi-C*>5 o 

[0277] *38|fl©^/U*>^?tt, a-1, 6-^/V='>KJ$^S:l^L^itOa-l, 

'>K^otCTt5a-l, 4^v=*>M*£©*fc®JtH\ $f£L<te 1-10000 
T*fc«9, J:?)»*L<W:2-5000-C*)?), $fefC»*L<tt5- 1000^9, 
IXfctlO— 500T*fe5 o 

[0278] a-1, K|££tt % fcftlft^fc^LTV^"rt>«tV^L, 

[0279] tfjvwt, n-y^—xv&frbm&ztix^ ^xtx\ y/isjjy<Dfe«%m. 

o 

[0280] ?A>lJ-y^ jK&mmms x 10 3 ^±,i? £L<fiiS$l x 10 4 £A±, <W0£Ui2 
£J5 x io 4 ^±, £k(C#£L<tem x 10 5 ^±, *fe(C#*L<tt^6 X 10 5 ^±O 
a^fi&WI-So ?;i>j»ti, ft&mzttmi x 10 8 ^T\ ^Uii»3xio 7 «T 
, J;«?»*L<f4jKJlx 10 7 «T, $<bi-»*L<^5x io 6 «T, ££>W£lXfi$ 

i x io 6 wr<a#^-*£Wi-5o *&wx\-iy;vfrs(D%+mb\-$. mmm*K 

[0281] *m\<r>mw3m^m\^*&3&<Dm, mmom. Rm^m^^ 

m±mM^^t^<>xmm<D^m(D^/v^i!)mbri^t^M\mm'r^ 

o 

[0282] M8&*a>ftv*SP-GPSfcM:, BBS^MSnvO02/097i07#/-«^7WH!:fa 



WO 2004/113525 



62 



PCT/JP2004/008362 



[0283] &mW<DM&&;X^ MtUf, Hfta^^D^ft ^n-** 
x*])y-l£k. y°y^~t. li!)y|*fcli^n^-i-!Jy|t 

, mmmt. t^mt^x^mmt^tmnt\,xm^ 0 ^hwm-tmn 
. mzwi^\^xwM^ti^, fcfo<Dm$x^thb<D?h(Dftm<Dtim$:&i)\i 

^^j±frbftm£mR£tizBmm^z>z.ktfx%z> 0 &m&m. yyy^- 

1)\M,x%&\ 

[0284] &WMW*P ttts \7.yv—7JfrXfcyy—' Vjbte. 7^n-^©a-^3i/;vM 
[0285] tffcl] 

[0286] ^^Vy— tt, g &#-0f#tt* *afc*#y 

9— SSr0^f5^4fe©^Ji:LrW:, StreptococcusJR»CJR-t"5*B® (^^.tf, Str 
eptococcus thermophilus. Streptococcus mutans. Streptococcus pneu 
moniae, joit/Streptococcus mitis) , Leuconostoc mesenteroides, Pseu 
domonas sp. % Clostridium sp. , Pullularia pullulans, Acetobacter xylin 
um, Agrobacterium sp. „ Synecococcus sp. , E. coli. Listeria monocyto 
genes. Bifidobacterium adolescentis, Aspergillus niger, Monilia sitophi 
la, Sclero tinea escerotiorum, :Jo<fcT/Chlamydomonas sp. tfiMfctf hfl&ifiZ. 

[0287] xyv-XKXKVy-m^ ^n^^^!)7-M4t^l0tift^ 

xh<om> 0 ^n-^jw*y9-<ri, jfe5S*©«tMt**i-s^t^#*Lv\ 
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1-St>©-efcS^td5^*U\ ^n-^*y7-fii, &SL<teStreptococc 
us mutans % Streptococcus pneumoniae^ Leuconostoc mesenteroides^ 
Oenococcus oenu Bifidobacterium longum^ Agrobacterium vitis N Pseu 
domonas saccharophila % Escherichia coli:}o<klFListeria innocua#*£bft<5 
MMm$l£tl&fflM&MX*hVn, £9&*L<i2Streptococcus mutans, Stre 
ptococcus pneumoniae N Leuconostoc mesenteroidesfe it^Oenococcus 

ecus mutanslfcfcfiStreptococcus pneumoniae^ S 3(5 L#5 0 
[0288] *^n— *fi,C H O X^£ft% s ^*^342(Dr^fcS 0 

12 22 11 

[0289] *»W©*Bt jfefc^V >ejx5B*Wk a -^Atf^***!^-' €joi^^B-^ 
[0290] •fJjT—omtLXttl, •*/l'h*V*W. T^b-*, T5b-^^>\ ^n-^y, 

[0291] ^Wlwfccpfcijs^-c, spo5DiSic*5V^jJy«aat*iHf^L#6 

^KSrv^. ^xv^mmntfe, y/^-x-i-yywttoyywmft (moiety) wuk 
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nz 0 mmftwxtez<Dmmzm^mmmrsmt^?<DX\ *wmm$> -ct>, - 
o mmv>m\z, T/vxy&m^ytet^m^yz^&Mx&mtiZo 

L<}*y>-^(DT/^y^Mig-efc5o mmv>M<Dfi-*L\^McfcmtLxte, y>m~ 
yvs&H#y?^ y^(H po h yym~Amry^^^ 

3 4 

y^7k»rT^-^^^^^ ( f^tL5 0 
[0292] «y &j&»e#©sp-GP50£^ k&v vr, iam^^*^tL-c^ i 

[0293] mmrywtrt., mtuf. mvymmz-\*. x*v>wt, Hy^fei^Hy^o 

Mvtzh<DZ5Cfcmmmtoirzzk\z£<>xmm£tinz>o 

[0294] #M#K::i3V^ ?/V=x-X-l-yymttt. ?/V=i-X-l-})ym(C HOP) 

6 13 9 

&£xfz<d&&^*>o ^3-^-i-yy^tt^L<«, ^a^>^3-^-i-y^ 

$?(C H O P)<D&M<D&miM.XhV, £m-£L<lZy^=i~X-l-VyM(C H 

6 13 9 6 13 

O P)©ftIO7;^^IIt*5 0 ^/l^~*-l-y^<D0£LV^ft#iJtLT 

9 

i-y^(c h o p), tetwmf btiz> 0 ^Iffli^&v^ »*#xMb^^ 

6 13 9 

<D^=3— x-l-y^(C H O P)*3<£tHr<D±&£^-ro 

6 13 9 

[0295] ^;^=I-^-l-y>^^iSfSPl^^sp-GPS^s^^-^3v^•c, iam<D^*$ 
tixt£<. mmmm^^nx^xh^\ 

[0296] ^:|gPJ!0^/V^^jt&^*DVN-r, a-1, 6-^3^K^^#1-^W^TO 
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[0297] *mmx~m\<^tmz>tii%)mmtt, a-i, 6-?*=n/h*&&$:®mLmz>mm 
xh% 0 &mmm\z, r^u^^^x^v^-^^thKx<imir^yT^ 

7-if(EC 3. 2. 1. 68) T*u^^>^y^—tf^teZ:X$ZfjVTs\Z.1fem-t 
5 a-x^xhyv^K-l, 6-a-^;V3^- \£&;V71— ifttv^) (EC 3. 
2. 1. 4l)b<D2^Kftm&ftZ>o 

[0298] ^^iit mm. &£vmmzft&irz> 0 &®mm*m£.-tm± 

^(DMtL-XH^ Saccharomyces cerevisiae^ Chlamydomonas sp. ib 
ft5o &^9SN(f £j^±1~5^^»#J£L.-C{3:, Bacillus brevis, Bacillus acido 
pullulyticus^ Bacillus macerans % Bacillus stearothermophilus^ Bacillus 
circulans x Thermus aquaticus^ Klebsiella pneumoniae^ Thermoactinomy 
ces thalpophilus % Thermoanaerobacter ethanolicus, Pseudomonas amyl 
oderamosaft^ WbtbSo &mBm%m±1-5m®<DMkLX\Z, m&M, f" 

[0299] *»w©*asic*jv^r, &f&mzft&£±c£i£zzkj!)mnt5tiz>w&\m, >& 
[0300] ^rnxm^tinzyTyj-yy^-f^Mz, o-i, 4-^*^o-§p^ 

[0301] •fTsri'fz&M&n. wem, mm, ^xmmxzmi^ zfjy^-y^ 

y1?4J*%M£.~t&W±Vd<DW\kLXl$, Bacillus stearothermophilus, Bacillu 
s subtilis % Bacillus caldolyticus % Bacillus licheniformis. Bacillus amylol 
iquefaciens^ Bacillus coagulans % Bacillus caldovelox % Bacillus thermoca 
tenulatus. Bacillus smithiu Bacillus megaterium > Bacillus brevis, Alkal 
ophillic Bacillus sp. % Streptomyces coelicoloi\ Aquifex aeolicus^ Syne 
chosystis sp. % E. coli^ Agrobacteirum tumefaciensx Thermus aquaticus 
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% Rhodothermus obamensis % Neurospora crassa, ^^iifH^ifhtl^o ~7 

[0302] #mw<Dj?mz.&^x, ±j&mmikffi&*±ti$tt®&im, &mzfczx 

[0303] *mmXft\<^btl&Z4-a-yfr%;hyyX7x. : 7—ii\% xV^^D/K— 

[0304] 4- a -if/VjjJYyy*7x-y— IK£4*:ftJ:t*tttofc:#£-**3o 4- a -f/V 
^yYTy^y^y—^M^r^W±P^<D^\bVX\t. Aquifex aeolicus, Strept 
ococcus pneumoniae ^ Clostridium butylicum,. Deinococcus radiodurans 
„ Haemophilus influenzae^ Mycobacterium tuberculosis^ Thermococcus 
litralis* Thermotoga maritin^ Thermotoga neapolitana > Chlamydia p 
sittaci> Pyrococcus sp. „ Dictyoglomus thermophilurru Borrelia burgdor 
feru Synechosystis sp. E. coli, Thermus aquaticusft<*f'/5 s #t'f bJl/So 4— 

a -^^JYyy^7^7— v*M£1r&&!fa<oWb'ux\*.. m%&. iJ-yw^ 
ftb*<DaM%b*tfmfbtiZo A-a-if/v^/Yyy^7^y-^m^r^ 
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[0306] w-cffl v ^n»5^y=-y^7 f ^7>f 1 >'^>if>r ah:, a -i , 

[0307] ^y^-y^x^^v^ai^-tf^tt, »^»*5j:uibifijfcfiPSi"6o ^y^- 
So ^y^-^^^^^^^-y-VA^^-rsnj^xD^j^LT^, kk 

[0308] *38W©«3i«fel!:fflv>5tSBttEtt, ^^n-^^y^— tffeitf a-7 >x>frs*7. 
v\h,f£<fcv\ 

[0310] ft*W*»«EH:, Tk-Cfc^o ±fBX^o-^aJ«*y5— tfSfcte a-;50v 

y7-^{w#i^Lr#etT^^M#^(05*>O7K^T&o-cbJ;v\ 
[0311] a-ysvjjyftxfr})?—' X?n—XftX7$s})7~gb. X?v—Xb, 7*7^- 

tixtt. wmn, a-y;w>*x*v7-~v*m±ttm£Vo(mz.^ mm, m 
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[0312] zn^<Dum<Dmmm\t^A^h'o. %mgfc£^xmmz.&feistmzo 
[03i3] *%w<Dmmmiz.^ vcw\ zn&mwmmtZo mx.&. 
mmfrmmz, a-^^y^^vy—^t,^^-^^vy-at, m^<D 

ti. a-^;^y^Wy— tft, ^n-^^yy— ^n-xi x y°y^ 

m&ft<Dm<Df&ftZfe&ir?>zk\z.£'oxmmLxh&\ ^.(o^mmm^n, mm 
%.j&zmmu&wo, &mfcfozx, pmmm-rz a mx&m<vmffimztoz.x 
t>j:v\ z.<DBn&mmim, >&mtcfczx&mBm, zfyy^y^^j*. 4- 

[0314] %mftwx&&<D%mz£^x!&mzj&zxtomtz>zt{c 
[0315] fcmugt, BLfc\c£v±m£ti%y^*y(Dft*mte&Tfmm<Dm 

[0316] rcD£5^LT, ^/^^-gr*-t-?)^^/5^S$^o 
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[0317] (5. *&w<Dmmzm^tcyfr=i-x-i-vi>'m<D&f&jjm) 

[0320] ^;v^-^-\-Tym<D^iom\m^bfi^mA<D^mmu,<k^\xm, 

mcxoxmmmfeZhMZc 
[0321] ^m<7)^/v=x-y.-i-vym<D^^m\^ *xtt* *?\ stfommzmm-t 

[0322] #cwc\sj«$c£, %mftmx&&<D%mz£^x&mimzxMmirz>zk^ 
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[0323] &j&#wt*s RfctBL&&x.Tmm<Dm#mm&%iiLx* frm<Dmmxwtfetsti 

[0324] r^i^^LT, y^~x-i-v>mz^m-rmmtf±m£tiz> 0 
[0325] (6. *&w<DBm*m\tt(Dfa<Dm$m 

[0326] (7. ^0^CDMit&(Cj;or#bn/c^^>(Dffiii) 

©ffljit^ffl^tv^o ^v^^^^^ic, ^»<DT5n-^{c^ N &mm 
mtmmoMZtf^nzti. mm^^ommmnx^o £<bt^ r^n-^ 

d b d, v~?v~m&&mx<D%mmm£ftz> 0 r^n-^^ r^-xtmm 
(D^mmtj^n^^n^^bv^xif^tiT^-^mmimwMimmx^ 

£<<D%mmn£tix\,^o 
[0327] (8. &mji<D&j&%mz£<>xmbtitcy/v*-x-i-y^m<Dmm 

^mmo^^m\^<>xnhntz^/^~^-i-vymit s y/^-^-i-v> 
m^\^xmmftmxteft<Dmmicmm£th'm 0 p^-x-i-v^mi*. mz. 

j&<DmMkvx%\m&tix^z>o 
[0328] siT\z, mmm^m^^x^mm^mmir^K ur^mmmn, m?f<d b &kd 
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[0329] a. mfeirttk&xxmrttm) 

[0330] (1. 1 ^Aci— *©jfefc) 

[0331] (1. 2 ^Ofeg) 

[0332] (1. 3 ^-HJVfc©**) 

?/V=i-X-l-})yM% y SlTOljmfcMHZMUto 300 n \<Dm%&M (200m 
M Tris-HCl(pH7. 0), 3mM NADP, 15mM tf^^!>A, 3mM ED 
TA, 15 n M^/Vn-^-1, e-HJJi'Bk 6 ix g/ml If % 6 n g 

/mi ^a-^-e-yviwuiTK*^*) t-x a§»t**?Lfc^/va-^-i-y>^ 

So ^3fc3fe*tfS:fflV^340nmW!R3te«Srai^1-So WSBao^Aa 

0*»*llfciW'T?»fe*tfc!ft3fc**rS'rW:«>, ^w^/i^-^-i-y^i 

[0333] (i. 4 mmv>m<Dfem.) 

200 n DfcStfU 800/il^y^X^^(15mM ^E-y^x^T^-^iv 100 
mM SI&aEtt) ?riSpU i^V ^200 *i l©568mMT*=>/Mf >^ (pH5. 0) SriP 

*.r»#u nbtitcRfom&m*37x;x3oftmRfo£itZo #ftft«tf 
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[0334] a. 5 ?^~x-i-y^mfrbm&Ltz?/\s%i'<DW<Dttn%m 

[0335] G&3] 

= (^yu* ^-smz&lofttzV -x (mM)) (*3l£0) *f -x- 1 -U >&M) ) x 100 
(n*J)) x100 

[0336] (i. 6 *?ti-xfrbm&ucy/i'*y<Dikm<Dt\-%3jm 

[0337] R&4] 

(mM <7*;m-xSS) 

= h-X (mM) ) - (?;U3-*-1 -'J>K (mM) ) - (^U3-X (mM) ) 

[0338] WTOMS^S^Xo 

[0339] #3gej<D;tf &rete, £1\ ^TOitO^fS (A) ^jg##5 0 
[0340] \A\L2~\ 

(A) 7,<pa— x + mm i J>^<f)^-^- 1 -'J>^ + 7;u^ I — x 

[0341] i£>a&W: N ^n-****^— fe? tc,J;«9M^$4x§o Z.<D%j&X\*. xyv—xt 

M^^b\z.^X^Ztz^;v^—y,-\-T^(D^;vm^t^ a 
[0342] ^.^n— 7>.fttt})y~- if ±feC0,K/& (A) (DffetC, ^.T^JxJ^ (B) (DJX^n— 

<DM7kftMhmRfctL,xMmLm 0 
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[0343] Wfc3] 

(B) x<7P— x -» ^;i,=i— x + h— x 

[0344] ?Jl'*>\zm&iZtl1ty/\'a-xmZ)£T\Z£vX$\-nZtlZ 0 
[0345] [»5] 

= (SPS(A)lCj:i.J±jK*+lfc^3-^-1-'J>KS) - (sfeJKJfctt^Ua-X-l-'J 

[0346] (B) x^t^y^v-Mi^m-^h, Kfo (A) fc«£#&h,fc;7/i/*h 

[0347] me] 

(Sc6(A)i=<ky^fiE$*ifc7;u^ h-*a>fi 
= (fijfc»7&a>:7;n? h-xfi) - (5^i7i(0^^-xi) 

[0348] LfctfoT, ^^(DliXgf^ «T©S:ti«3*»btlSo 
[0349] [»7] 

(•J0U?>> (mM ^1/3-731) ) 
= (7)1^ h— 7. (mM) ) - X- 1 -'J>& (mM) ) - (SOUa-X (mM) ) 

[0350] MmmWbLX^ ^-l-y>«SrfflV^aBtLfe^*y©JRl:H:, ^ 

[0351] Ci[8] 

(7;u*i> (mM^a-x^i) ) 

= («0*©yiUa— X- 1 -'J >H (mM) ) + (3>;U£ h-X (mM) ) 
- (^;H3— X (mM) ) - (SlS&CD^HJ-X- 1 -'J >H(mM) ) 

[0352] ;«^»gT©MiCi^<o 

[0353] s^JWRf-ew:, w^^-x-i-y ymiztonx, kj£ (a) Wot, ^ 

-y y^OfiSrHL § |<£ t ±o X . KJ£ fcfc JB Sfifc^/Va -x-l-y >m<OM, 
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[0354] (1. 7 ^n-^36»b»5tLfc^*VOi|5l*©tf*^) 
[0355] [#9] 

(y;u*>W (%) ) 

= (y;b*> (mM ^U=1-X^M) ) -r (^OliEX^P— X (mM) ) X 1 00 

[0356] Mm®ntvxy^~x-i-y>mzm^^xm&LtzM&(Dy/v*i/<Di&mfe, 

[0357] [#10] 

(^U*>l|Xip (%) ) 
= { (*DSe<D?/Ua-X- 1 — 'J >BS (mM) ) + C?/U>7 h-X (mM) ) 

- (<f;un-x (mM) ) - (S^©y;ua-x-i-«J>St (mM) ) } 

-5- ( (JH&X^P-X (mM) ) + (j9JfS<0^Ua-*-1 (mM) ) } xlOO 

[0358] ^©ssh:, sp-gpsjs^k&v ^ffi**miurii«iyyai^/w3-^- 

[0359] (^«l:BIIWbJB»*o-^A'*^*^*y9-1?©fKR, **y-=^*3j;tf 

y^mmAu T^j^mmx^ntz^^xmmmx^x, 
a^/>%^x*})7~&&fctt&mLx%<Dmm%&feLtco 

[0360] PHB(c«, iiXTtnmvx&Z), 

[0361] £1\ m&M&M(D?-(7°L a-y/ls*y*X*V7— V (GP) <Dmfc*ZMUL 
tz 0 TakahabOournal of Biological Chemistry, 268#, 1391-1396K, 1 
993^)OiEic{C^oT, m&M%&£0. mKNA^m^O^mxmMU cDNAy 
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[0362] fc^gEfrOGPia^E^Kf*-*^— *GenBank T^±y^ayj-^—D0 
0520) SrafilC, PCR7 P 7^-l*5J;U ? PCR7 0 7'l'-7-2^tf-Lfc o ±3£tf>cDNA 

^T^y-fcttsti/c pcR^^r-r-ifeio^L-c 

PCRT 0 ^-^— 1:5'AAATCGATAGGAGGAAAACAT ATG ACC TTG 
AGT GAG AAA AT 3' (IE»^38) 

: 5 ' G AAGGTACC TTTTC ATTC ACTTCCCGGTG 3 ' (@E?'J 

#-5§-39) 

£ffllvTPCR£fTV\ M^i^GPOit^T-^ilSLfco YCR<D&m^ 94°C 
"C30g>rs1, 50'C-Tfl^FB^ 72X:X^m^l^^tLX, 301W/^V^PCR 
EfcXhotZo fttePCR'J'y^-wryy-yjyoUfttiK ?J7L GP<Df& 
^y/^W©N*ffi^^«^a^ia^J{-^LT*5<9,PCR7°7-Y^-2(D 

[0363] m^tltcGPi&B^, SmalXhbfrClbmmisfcT'y^VpMWl 18 ( 0 

[0364] nibntcmnm^M^^L Gpmu^MLx, ^m^^^y-^u- 

^PCR&(##^Leungb (Technique 1, 11-15, 1989)*3j;T^Cadwell*5j; 
tfJoyce(PCR Methods Applic. 2, 28-33, 1992)) l£±<9> PCR^y^— 3 

%>&X$PCRy°y^-4bl.X 

PCRy°y^-r—3 : 5 ' — TTCGGATCCTC ACCTTGAGTGAGAAAATTCAC 
-3' (IB^"J#-^40) 

PCR-fy^-4: 5'-TTCGGATCC TTTTCATTCACTTCCCCCTC- 3' ( 
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E?!l##4l) 

trJBlvr, 94"C30U>ra<&&, 94t:30#W, 68t;3#|?a£llW/W:LT25lW 

yJfr^M&^A^tlfCo ^*3PCRy7-r^-3(DTV^— 7^<DUft7>)K ? 
-C?L GPO^^^/^^K^Nm^^cD^jfte^IB^JJC^L-Cjo^, PCR 

[0365] Tsyj±mg<DmAi$fttc.GPmfc*mmmK%. BamHIT-fci^C&ijOWLfc:/ 
7*5KpET3d(STRATAGENE®D l-lf AU T^f A&tltcWtm&G 
PO^y-^^/cfe^^^K^^y-^SfLfco^fD^^^K^AIi® 
BL21 (DE3) £^«i|fc&U 7l*M£&tt£T^fcVy^m,B«5a&ifc(50 jU g/ 
ml7:/fcVy>\ DifcoMhy^h^l^o^ Difco^Hfir^^O. 5% x NaCl 0. 5°/ 0> 
1.5% T^fn-^pH 7. 3){C x ^ilUfc3n^-^§i> > tL5«t5^^LT^ 
U 30 c C-e24l^rHl^L7Co #btb7c:7 0 W-h±WnP--^^n^>'^V^^ 

:7^1^-£20mM^^?M$(pH6. 7)^X\ 60 t Cl05>^-<^^-hLfc 
0 3n=-^5obi:o7 v c^cD7 e w-h^b(C37 < G-t^^P^^^-<-hb, ^<D^ 

Rtr&t??M0. 05% x3r*hy^ 50mM G-l-P, 100mM^^Mff$( 
P H6. 7) , 0. 7% T#n-*£-£tf ) fc=»n=s— #*®^/v^®i:?g«1-5 < J;5 
50 < Cr*2l^rB^^^-<-hLfCo ^A^»6»W:*Sbfc7-f/^— Sr3^3d« 
(0. 1% 3*fbWA,0. 01% 31>*) Klt>fcU 7-f/P^-±fc^$*bfc^^ 

[0366] r^i^^LT^btlfc^^^AMd^^^^^O^tC^oTT 0 ^^ 

[0367] WfMb a -^/^^^^yy-if ite^t-ioT^-K^tl^T^/^IB^J^, 
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39^L, N135-»S, T706-+I{£T^®S&&*VCV^ F39f£:feV^LW:$1- 
[0368] (|IJfi^2-lA:aM&WMW«M«l»^5WfMbJi6»*^7l. a-f/Ws* 

fc**SK*tffcGPMrffc»bfc. #>J£bT, 3o-f-<-c©^M?r*i-5»fi'fbGP(F 

39L+N135S+T706l)©T^y^SB?IJ^IE^J#-^34^^Lrm^-K-rS 

g£&bfcGP (467$L<Dyyy<Dfy%TX/<7*c>\zm&LtcGPio XXI71 1 fcCDhl^ 
=^<D^SrT7=>^gmbfcGP) Srflsgbfc. T5/^gm<Z)#&te£ifck|i|£;ft, 
TV^(##^:Kinkel, T. A. , Proc. Natl. Acad. Sci. USA, 82:488(199 
5), Vandeyar, M. h, Gene, 65:129-133(1988), Sugimoto, M. h , Anal 
. Biochem. , 179:309-311(1989), Taylor, J. W. &<fc7j*Eckstein, F. , Nu 
cl. Acids Res. , 13:8764(1985), Nelson, M. *3j;Tj?McClelland, M. , Me 
thods Enzymol. , 216:279-303(1992))#\ ^^PJ"CfiQuick change X 
L Site- Directed Mutagenesis^ h (STRATAGENE®}) Sr^ffl bfc 0 MM 
0U-C^bfc, 7 B 7;^KpMW-118'P fcflp A£tltzm%iM&&*'(7L GPitfc^- 
&iSt!-7yX$}**mmblX^ F39U N135S, T706I, K467D*fcttT711AiV^ 

£tf^?*$KpMW-PGP&tfMRbfco ^<D^y^-^ ^J»«TG-l*»mE» 
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y^h^l%, Difco^Sr^^O. 5%,NaCl 0. 5%, 1. 5% TiSxi—T^ pH 

HGP»£c^£W1-3^£. #feiifc**i^H©*»**^5^KSr«lttlU GP 
[0369] *^«T^^fc^*^^5GPas«!IMte^TV^ri:W:, ^T©il«9 
(50 M g/mlT^tVyy, Difco»yyhVl%, Difco»©^r*0. 5%, NaCl 

0. 5%,pH 7. 3)««L,*-f37t:r^ic' : f i ffl^iim$-&fcfewa^22 
ZfeMMO. lmMfcfcSJSfc* •?rL-tili^fc 0 yK=¥v'^^^lmM^5=fc9{- 

[0370] #btifcGPil,&£JBV^ xfeitf?'?^— l£**n— ^^y^— 

#fc 0 

[0371] »^{cMM^^fiil©T5y^^{l^LriGPtt, 60*C-C30^K©*Q:a 

[0372] (^Jg^!|2-lB:ffl>!r(DT^y^-CSm$^fcM^^^yL a-^/V^V 
F39, N135*5«ttm06*-ttl^etbl1i9rf BlJ©T$yiK»*fc«*i-5J:5 
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[0373] ^tlb<D&^{£GPM&<DMmmz^X}Z, ^T©H»J3-1 (3-1) tC&V >T 

[0374] mnm2-2A:Uimm&£mmmz£%wmm®m*'(yH a-^v^y 

7^if<DT5y^IE^J0133^^iU ; 628^)0^^lo<D^i-5»fi^GP^ 

[0375] iK6>oGP«iasrffiv>r, mMm2-iAkmmz6ox;x3ofrmfcmi,tz&y;i' 

&X%tz 0 

[0376] (^it^^^B^li^^W^M^^i^Sft^b^^^yH a-^#^ 
***y7~fef(Dffrg!) 

36),N135^^i-5{ig(N133)ioj;T^T706^t@^-r5{i^(T628)(DT5/ 
(Y36L+N133S+T628I)OGP^ D B p^#fc„ #«#JTii, fclfcflllTflMbK: 
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[0377] mb<a&^#GP^B*p<©»5lM4lCO^Tte % MT<DmnM3-2 (2) {Z^^XU 

[0378] mmm2-2c^^m^mnmz.^mm\^^^-rx^y(zfH a -tr 
*1\ ->n>f^x^s *©^>t^/h a -^^vaK^^y^*— £ (gp) ©jte-T-* 

TfiflgcDArabidopsisft5fccDNA(PCR Ready First Strand cDNA, Tm%®iM 

[0379] »<BteJ4,R»©^n>r^X^GPatfi™^l(9 f -^-<-^GenBaiik 7*ir 
y>3>^-^— AL133292;CAB61943. DSrSC PCRy^-v— 5*3^156 
SrfSitfbfc. ±i£<DArabidopsis £5f5cDNA£gSM£U 

PCR^^-v— 5:5* AAATCGATAGGAGGAAAACAT ATG GCA AA 
C GCC AAT GGA AAA GCT GCG ACT AGT TTA CCG GAG 
AAA ATC TC 3' (ia^J#-^42) 

VCRZfy^-?— 6:5' GAAGGTACC TTA GGG AAC AGG ACA AGC 
CTC AAT GTT CCA AAT CTC TTT GGC ATA CTG AG 3' ( 

ia^j#-t43) 

&JflWCPCR&?Tl\ >'V«(Z1-X1-&M<D?'(7H GP]H£^£i#tsLfCo PCR 
Kfo<D&Wlts 94"C30|J>ra, eCCl^W, 72 < C3#^£11W^LT301W 

[0380] fi*g^tbfeVn-r^X^S^©^XH GPitfci^ SmaIT*&b^C£Wrb 
feX^^KpMWl 18 ( 0 *i>-ym#.£:tiM) KlifAU rc^K^ >\?*r 
^b±/i-mz.J:oX±MMTG-l\z.^AU TybT^!J^H14»*SiRU -<D7^t° 
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[0381] nbtltc>Sv4*i-X-j-&&(D?47H GPitte^fc, m&m&J&OMTL a- 

35\m ^1"5&g (Nl 36) fcWT706WB (N631) <DTZ/mmm% 

Zti^h, n^>(L), iryy(S)^<tWyo^>-(i){cgmi-5J:5(-ISfFLfc 

/vfrs*^)?— mmi-^is^y^h^mu ^LTHMUft (Y40L+ 
N136S+N631I)OGP^p B D^#fc 0 *«^J-Ctt^ ^ffifnTiftj|^bK:^t-5 

[0382] ^nb(o&m#Gpm&(DMmmz^xfe, uT(DMmm3-2 (2) «ov vtp 

[0383] mmms-i •. &mmmk a -ifjv^^^y-^ <D±mmm& xxmnsmt 
m 

iV, TBigtfe (Terrific broth (GIBCO)47g/L, ^JJizn— /Mml/L*3j;tf50 ju 
g^mlT^tr^!;^Sr&tf)"C3rC-C5l^ra^L,a»*fiP^0. ImM IPTGfe 

fl*@lteU 2OmM^^^^M-ei0«^«ri5fe#U l&£Lfc 0 »&<D«#: 
£20mM*:n^|^«ifcJdK»U ifi|f»Wa^lCj:oTWf**^U iS'L^Ht 
U ^<D±»£WttW$^Lfc 0 #e>tbfc®#4*W*Sr, fft«$iifcQ-Se 
pharoseFF*9A|CP— Kb, 20mM^>'fiM8«ac(pH 6. 7)sp\0. 
3M©NaCl©«£43ET?Jgtti-t-5, «HMkGP^*B^SrlHl«lLfc. EURLfcW* 
B#$r, ^*¥^bUfcPhenyl-TOYOPEARL650M^77A^ti— Kb, 20mM 

ttm&*wizut. muummmft*. TO^aftbutHiTrap hop*?^ 

KU 20mM?^lsmWmW. * » 0. lMd^O. 4MONaCltf>M£JiaTigtrjL 
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Q(D%7MZXi— KU 20mM^^^ff$^ 0. lMy$>bO. 4Mtf)NaCltf>$g,g 

[0384] #b;h^§4l**^^i!ii#«\ It) 1 n gtf^TM^PAGE (Native polyac 
rylamide gel electrophoresis) <HTofc 0 3k. WMMkGP&ft&t&iv? 

[0385] (2)»58$tbfciHflWkGPOfiH4jl!l^ 

_hiE (i) xmm&fttcMmkGVfDfsmtmfeut* vxrvmwrsotz 

, *T , 200Ml^S^(l00mM B^iftttfltf%(pH6. 0)t, 12. 5mM G-l-P 

, 800 m KD^y^x^H (l5mM ^^TVSlTy^A, lOOmM ^ffi 
#&)^PX.> !i#LRj£&#Ih£*fco 200 ju 10568mMOT^3/Hf^( 

P H5. 8)£;fjnx., S£U 37 0 C{C15^^^^-<-hb^:m, ^3te3fc*W"frffiV> 
-C850nmtf>Mfi£$J;£Ui o ftfc, *|tMl«K:*JVN-C, GP*igffittW:G-l-P 

mmvymz*ki$.-tmmmzimiL (u) iut. 
[0386] (3-D mnm2-iAx*im£htcmmitGP<D6ox;te£m5x;x(DMm&it%i 

^GP(^60 < G*5j;^65 , GT*(D»^^it^LfCo *fH£LT, HC^&-C«Lfc 

[0387] *i* , 0. 2U/mWm^mmm {20mM?^mi&ffim (pH6. 7) >p) £60t: £fc 
«65 < C'C0-30^F^>^^-hbfc o 0, 2, 10, 20, 30#fc£<D#l$ffl-ei** 
«e©-<f|JS:Si9WU afcffcifciSLfco *4^^£tt/cgNt^£20mM^i^ 
jg««(pH6. 7)T?10fgMfrJRU ±E(2)^ffi«(0?Stta!l^fe(^V^||lffittS: 
$J£Lfc 0 BliSfO»$tf£^ 60 < C*fc«65 < G^^aL-<-h-r?,Hfl(7)^^<D37 < C 
fC^(t5^^^100%^Lfci:tO^^^-h^o^(D37 < G(Cio}t^ 
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[0388] 1355] 



6 0°CTM>*3.^- h Lfcij 




FSStt (%) 


(») 


M7* L 


F39L 


N135S 


T706I 


F39L 
+N135S 


F39L 
+T706I 


N135S 
+T706I 


F39L 
+N135S 
+T706I 


0 


100 


100 


100 


100 


100 


100 


100 


100 


10 


8.4 


61.2 


65.4 


70.5 


101 


100 


101 


98.8 


20 


1. 2 


58.3 


55. 2 


50.8 


99.6 


100 


100 


96.3 


30 


0.7 


34.7 


52.1 


36.6 


98.3 


101 


98.5 


94.6 



[0389] [£6] 

6 >*a./<-KLfcJi^<0»#Stt (%) 



Htm 




F39L 


N135S 


T706I 


F39L 


F39L 


N135S 


F39L 


(#) 










+N135S 


+T706I 


+T706I 


+N135S 




l 














+T706I 


0 j 


100 


100 


100 


100 


100 


100 


100 


100 


2 


1.3 


40.2 


86.5 


22.9 


86.8 


50.8 


61.9 


90.3 


10 


0 


0.5 


1.4 


0.3 


18.2 


9.3 


16.9 


61. 1 


20 


0 


0.4 


0.6 


0.3 


2.9 


0.9 


2.8 


47. 7 


30 


0 


0.4 


0.2 


0.3 


0.2 


0.2 


0.7 


31.4 



[0390] ±SBO*533J;^6{!:*5V>"r, ^<Dm®m*'C7Lbte, ?3$<Z>J5ftS&&0 

<D%^1T 0 T706l£«\ Jz&omibM&J&DMTL ot-?/l'3}>-frX*})y—V<D 

S JkfDWTl. a -y/Vjjls-fr^) y—gCO 1 35&L<DT*/<y'*c>'&±}) 
gJ&£ftfc>b<D£^1- 0 F39L+T706Ii:li % ^&<0®4&£S *©^7 P L a-^ 
/V^7^^5}Ni;7^-if<D39^(D73i^VT7-^^t3-rv^{C{l^$ix, ;6>o706{& 
<Dh^^-=^Wyn^>^(cm^$tvfct^^-ro N135S+T706l£te, 
m&M&M<D?'C7L a-^/^y^^]}y—if<D135^<DT^<y^y^±Vy 
\zW&&tl* fr^706&Oh^*~ytUyvJi/>\zm&£fttzk<D%*k1r 0 F39L 
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tltz-b<D&^ir 0 F39L+N135S+T706Itte> XB(Dm®B&&(D?-<C7L a- 

^^^/fry^-iftAsg&o:^^^ a>o % 135 

[0391] r^m, *mw<DmmkGP&xf&<Dmnm?-(7L GPtitmLxmrnm* 

HXWmz&^ZtlkOXo \L%Z> : ^om^m^^L GP< F39L<T706I< N 
135S<F39L+T706KN135S+T706KF39L+N135S<F39L+N135S 

+T706i o mmm^^-ir^3mm<D7^mmmi-i, mmmmn^mxhm 
mm^±Ltc 0 s^c, ^^(DT^mmm^mm.miv^tic^x, mm 

[0392] (3-2) nnffl2-lBXftm£ilfc&£foGPm0Vte£Tf65X;X<DM% H4iti& 

[0393] 0. 2u/mi<Dmwmmm (20mM^>mmmm (phg. 7) £6(m-ei 
ymmmm(pH6. Dxioimwu ±B(2)Kmm<Dmm\^mm^mmm 

teZmfelstCo ||Oi»^ 60 < ClO^F^^fc{^65 < C2^ra^^^^-M-5 
tff<D^O37r(Cjo(t5^mSttSrl00%i:Lfctt(D^^^-<-h^(D^O 

37^{c*3tt5^^ttw#j^(i-^^t, \^^xmmuc 0 m&zur 

[0394] »7] 
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F39 


60°C 


65°C 


N135 


60°C 


65°C 




10#IH 






10#IW 




WT 


8.4 


1.3 


WT 


8.4 


1.3 


1 


45.2 


14.5 


A 


76.2 


79.0 


L 


61.2 


40.2 


C 


85.0 


76.9 


V 


21.6 


3.3 


0 


42.8 


26.7 








E 


20.3 


24.0 






G 


85.2 


58.4 






H 


48.4 


19.6 


T706 


60°C 


65°C 


I 


60.0 


26.0 






2»M 


L 


27.8 


15.6 


WT 


8.4 


1.3 


M 


59.4 


52.6 


C 


65.4 


31.6 


F 


43.5 


35.5 


1 


70.5 


22.9 


S 


65.4 


86.5 


L 


57.6 


57.8 


T 


73.4 


62.4 


V 


68.7 


59.2 


V 


82.8 


79.3 


W 


24.4 


2.9 


Y 


44.8 


35.4 



[0395] ±l&D$t7tete\i^Wrbtt.Xj&<Dmtom&1^>(^ a-VWsi&m 
[0396] T^/KOlX^WH&tt, ai^#K:U53l-C?*9, ^T<Dil«9-efe?>:A T9-^;C 
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y-,P y°xn])y ; Q ?;V?*y;R T/V*?=.y-,S ±])y-,T b\/*~y-,V ;<})>;W 
[0397] Z.<D%£^ 39{£, 135tiL&£W06tiL<DT5.;m\*. ±IB3*BKW2-lA-e«ft*tl 

[0398] 60WlO#W>f>^»^-hLfc&©»#i£tt«:jL5^ 39&cD7 3 :-/VT7=^ 

<Dm^M^M^^L GPitrfeftivcvfc. 39&<©flKfcK:o^-cH:, n-rv-^^g 

±yy, buir-y, /vjy*tcn^>y\zm&Ltcm&. &£&GP(DWimm*. x 

(60"X:x*io^m^y^^-bL1t^<Dm^me. 2%), v^7MV(6otreio 
ttm^y^^-bistz&omiffsms. o%),^jyy(6ox:xio^m^y^^< 
-bvtc&<Dmifmm5. 2%),yyuyyy(6ovxio^m^y^^-bLtzM 

<Dm#mmo. 0%), iry^(60X:-eiO^W^^^-hbfc:^^a#«tt65. 
4%), M^^y(60^C-eiO^W^^^-<~hL/c:m^#Stt73. 4%) litfciS 
/^>-(60t:-C10^F^^^-<-hLfc#(Da#ffit482. 8%) ^«&Lfc^§£\ 

^y^w-fbyry^mm^tdm^. &mmp<DMmm-$, x%$<nm&m& 

^yyx GPXVh&tix^tco 706&<7>g&tcovN-cte:, y^T^y (60^X10 
#m'(y*~'<-bi,tz&<Dmftmm5. 4%),yyuyyy(60 0 cxioft?$yy*c 
=L^-bLtc&<Dm&femo. 5%)iztc\*/vjy(60X;xi0ftm'(y*^-bvtc 

[0399] tt°cx2ftT&yy*^~Y\,tdk<Dmfft\>&:&z>^ ^moy^^Tj^-y 
*yynyyy^ uyyy^tcit^Vyimmvtcm^ &^ftGP<D»f 
<Dm$£M&&?<17L GP£<0hMtlXh^tc o 39fc£>g^co^-Cte, vyyy\z.W. 
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%y&, ?y~yy s t^v^ ^yn^yy, v<4-yy, y^ y^/vry-y, 

(65 < C-C2^ra^r^a.'<-hLfc«©«#flH479. 0%), */*?>Ts 
ra^^^<-hL«0^#«tt76. 9%)^yi/^(65^T-2#F^^^-h 
Lfc&<03*#iS£58. 4%), ^^-=y(65 < C-e2^F B ^>df^-hbfcm©a# 
f£tt52. 6%),-ty>(65 , C-e2^W>f^P-3L^-hL^O»#flH486. 5%) N h 
]y^>(65X:X*2^m4^^-hl,tcm(Dm^mm2. 4%) ttcte^Vy (65 

-r-Lfc&tf>B#8H&57. 8%)*fctt^y>'(65 , C-e2^ra^y^'<-hLfc^© 
a#Stt59. 2%)tCft&Lfc#'§\ «F^iBIIM4*SffittXV^ 
[0400] r<©lfefc % ^^©MftCP/^^^^-T^L GPfcJfc&LTffiffMg-as 

[0401] (H«j3-2:»fHb^^H GPB^OflSD 

(i)**<z>*Mtt 

±KIS*W2-2B:fc£tf2-2CT*fERU!:, I»tJf #f^-f:/H GV*?mf 

Bigiti (Terrific broth (GIBCO) 47g/L, ^U-feo— /V4ml/L4o £0*50 m g/m 
lT^tVy^^tp)X37 < CX5^FBl^L,S»^^0. ImM IPTG*3j;tfl 
mM ^^t 0 yK^iXVi^5j;5(--0±^^taPTGfei^ii^t o yK#v'^7jPx. 
, ^b{C22 < G-e24^^^*U7c: 0 &Vvt\ %*«c*ii^Kf Si^KiOISfrSrlel 
IRU 20mM^^i$M(pH6. 7)Ti#«#£»U Bfc*Lfco gfc#^^ 
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&?u^h?77j-te£vtm*&?v^hy774- : km^xmmu ^^xpag 

E (Native polyacrylamide gel electrophoresis)^^.— ^^R^r^i - ^®! 

[0402] (2)mmit^-^H GPBmvmm&ttm 

( i) x*mm£ftttn?ti<DMmkGP<7)6ox;id £m5vx<Dmmmzitmi,tc 
„ MmtLx. mc%mxmmi,tzx®<D(&mis&x^te\^m®M?j7H gp 

[0403] 0. 2U/nA<DmmB%Wi(20mM?^mMffim(pH6. 7)£60t}-ei0#lia£ 

tzm5Vx2^m^^-<-hhtc(Dib, *wz&wi,tc 0 Kwmmztitc&m 

^20mM^>-^P^(pH6. 7)X10B^U HJfe#ij3-l (2) {Cfe^^tt 

^m^tcm5X:x2^m^^^-h^m<Dmm(D37x:K^nmmm^i 

mwfem ^£^xmmi,tc 0 mmim^m^^u GP%>£Tf^m<Dmmm? 
<tti GP\^\^x(o^^r<Dm8}6Xumii\^i~ 0 wnMb^n^r^x^ 

^-r^H GP&itf^^P^^X-^-f^H GPlC0V^T©3|g**, KIT© 

*9*jj:t;igi2fc*-t"o 

[0404] [^8] 











$<<7h gp 


$>t:?h gp 




<Dm&%& (%) 


(Y36L+N133S+T628I) 






(%) 


58°C 10 #M 


0 


75.8 


60°C 10#Ri] 


0 


48.8 


65°C 2#m 


0 


34.5 



[0405] [*9] 
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GP 

0)»#Stt (%) 


Wf&'Ibi'P-i' %-i-Xi- 

$4Z?H GP 
(Y40L+N136S+T631I) 
<D&#;£'I4 (%) 


58°C 10#P B 1 


1.5 


48.8 


60°c lOflfal 


0.5 


29.3 


65°C 2»IW 


0.5 


29. 2 



[0406] £*xf>©is*&»e>, ^mm<DWsmmmm^-rti gp«, 65 < c-^2^f^^l 

fc#t>34. 5%cO^#©te^tfc 0 ^(Dm&Mf^H GPte, 65^2 

-<XH GPtf^ ^<£«^fXH GP<bitliL-CffiV«fitt$rWr§^^^ 

[0407] ^BBJOiS^b^n^^X^^^H GPii, tt^2ftmiim\jtm> 

29. 2%<Da#^^#LfCo X^Wi/n-r^-^X-^^^H GPte, 65t:T* 

^•^X^^fXH GP#, ^^v^^X^^XH GP<hJti&LTi«^»jf& 

[0408] : WfHfc a -f^yfrxfrV y—g %m V fi*¥^#T-*600kDa 

±<DT$ti-x&)$tfiqmT?hZ>ZbZW'<tCo Emit a-Jf/W/KxWy—Vk 
LT, ±l5^fd3-l(l)T«$ixfc#a»fHbGP(-m»^F39L, -M 
H&N135S, -S^MiTT706I, rm^fr(F39L+N135S) , -MHft(F 
39L+T706I), rS^^(N135S+T7O6I)*5j;0HM^flc(F39L+N135 
S +T706I) ) <T>r>%<D\ ^~ffofr%m V 
[0409] 2tf$i:l/C % Bacillus stearothermophillusS^O a-^/^^**!^— ' 

Bacillus stearothermophillus^T^'f") , Thermus aquaticus ft a — ^ /V 
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# l/yfcXjfcD y — If (Thermus aquaticusi:t>^i") £rffl V ^fc 0 
[0410] T$n-*^/££j££^T^^ 

[0411] [^10] 





V^U hf h=7-fr— X (G4) 


4 0 // M 


9>zi-x-i - 'J >M 


2 5 0 mM 


S^Ma©^ (p H 5. 5) 


2 0 0 mM 


Of - >7txX7tx ij 7— if 


4U/m I 



[0412] ^(D5Lfcfc£vX&f&t$tltcT*v-XOi&^i:±.m<Dn. mfejffei3£Xft\-Wjj 

[0413] ^©^^or^^nfcT^n-^SSTO^i^T^^^fci^SiJ^ 
Lfc 0 C<D^l-ioX^$tlfcT5n-^lN*^b^hy^^T^^^fi|L, 

[0414] PlXtt, #7i»il/CShodex SB806M— HQ(Dgfnfl;i$Sl) £rfflV\ ^tt}^§i:L 
Tfi^Mf&SM&ffi^ (DAWN-DSP, Wyatt Technology*!®!) feiTJ^M 
Jg#ffKShodex RI-71, BgfP«Xi{)%^Jl|gff-eii^Li:fflV^c 0 #7A£40 

tbfc^'^A'Sr, -r— ?M$fy7hV=-7($i&% ASTRA, Wyatt Technology^ 

[0415] iOJSfcl/Cjfcfcbtbfc, ^$^cT^n-^iR^*3J;^^*€r. J^T<Z>^ 
[0416] [&11] 
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— x <o «k tMH^-g 






7 5 □— X 


7 5 □— X 










(%) 


( k D a ) 


iT^lb GP (F39L) 


51. 2 


668 


lETiSnb GP (N135S) 


47. 8 


735 


Sfct^Wk ftp (T"7rtfi M 
BQ7?jw1C Ur U /UO I ) 


4d. o 


675 


W&ffcGP (F39L+N135S) 


44.7 


673 


mmitGP (F39L+T706I) 


47.5 


706 


RJHHbCIP (N135S+T706I) 


42.7 


655 


WmitGP (F39L+N135S+T706I) 


52.3 


645 


Baci //us stearothrmophi 1 lus 


17.3 


20.0 


Thermus aquaticus 


27.8 


44. 3 



[0417] £k±(D£?iZ s *mm<DMmkGPfe, Sa¥^J^-T*^J600kDa^±(7)ii5^-7- 
*(Dr^n~*£#/&L#5^#fc>^ofc 0 £/c, *mm<DMmkGPte s 75n-^ 
(DUmtim40%£l±X°hZ>^ktft>fr^tc o itmmtLX m^^tzBacillus stearot 
hrmophillus GP^Thermus aquaticus GPtitMB^^i-^B^Xh^ 

[0418] mifcmB-.Mffltik a-?/V%>*^)y—^*^K.*?u—*frh(DT$.u—* 

-*££-J&Lfc„ mmta-^/^^^Vy-^tLX, ±tSHJg^3-l(l)T*fi 

61, ^fi»^(F39L+N135S), Zim^#:(F39L+T706I), ~fi^Mfr(N 
1 35S +T706I) #&TfBM£gifc (F39L +N1 35S +T706I) ) <D*)%<D\ ^-ffifr 

[0419] 75n-^^SJ^5r> ^T©*12^E«<^a^^^^fflV^50 5 C-C18B# 
[0420] [^12] 
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58. 5mM 


t;u hf h^^— X (G4) 




10 juM 


mw)>m (po 




10 mM 


TsO □— X*X*U 7— If 




1 U/ml 






1 U/ml 



[0421] ^(D^}Cj;or^^^cT5n^(DJlX^(%)^ % ±M<DH. mfcjjfe&XXf 



[0423] 



















[f*U3] 










7 


5 □— X 




or - £ * 'J 7 —if 


(DM 






(%) 


( k D a ) 


ffi*£2HbGP (F39L) 


50.8 


672 


(N135S) 


47.8 


740 


UiHbGP (T706I) 


44.6 


675 


MfcGP (F39L+N135S) 


44.9 


674 


SftfgHbGP (F39L+T706I) 


47.5 


707 


it$HbGP (N135S+T706I) 


42.9 


657 


MMGP (F39L+N135S+T706I) 


52.3 


649 



[0424] &,±(dx^ *mm<amm<tGP\z, xf&<DGPkmmzx?*—x%M.W}:ut 

[0425] («^!]6:i«?a^#T(50 < C, 55V#£moX;)T'<DMmkGPZm^ ^VWa 



WO 2004/113525 



93 



PCT/JP2004/008362 



tvx. MWi&ftTXTzv-xz&f&itco mnm3-i(i)xMM£htmmkGP 

(Hfi^fls:(F39L+N135S+T706I))%ffiV^ > ^RitLT|lll:^^fe-effiS^$t^ 
[0426] G-l-P 6. lg/L, v;l/frb7t- *(G4) 0. 3g/L, GP 20U/L^tfS 

[0427] [Hell] 

(7SO-Xfc/Sa (g/U ) 

= (7 5 a-XSmztefrfttzCriU^-X (mM) ) XI 8 0 

= t (KfElc«ty±«3*i.fcfR«'.>>H (mM) ) - (Sttao^yua-x (mM) ) ) x 1 80 (■7/i^-;*S-?-S) 
[0428] 18I^^Rj^m^T5n-^^l:^^T©^14*5j;^ia7tC^-r o 
[0429] [^14] 

75 n-X-£fiEM (g/D 





z^yi gp 




37°C 


2.8 


3. 1 


50°C 


3.2 


3.3 


55°C 


2.5 


2.7 


60°C 


0 


1.5 



[0430] MmtGPZm V \fc»3\ 37^, 50 < G*5j;^55 t CT'«^j3g/L(DT5n-^^^ 
7°L GP£r/BV\fc#a\ 37*0, 50 , C33J:V55 , C"CW:T5n— 60 

GP&, 60^C-C«, R*S©tD»iaBK:GP^i«c»Ufcfe«)t#;tbix5. »f* 
^GPii60rT^^gW^ffitt^^LTVNfcfcfc,T5n-^^J^^^^ 
^ttfc^^btLSo 37<C, 50°C, 55 < C*3j:t/60 < GO#?aSf-*3V>T, W 
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[0431] imww 65x:^xmox:-c(DmmtGp^m^j^-^-i-v>m^(b(D 

N135S+T706I))£ffiV^ $?)l:iiiKfrTt*©^3-^-l-!iyii5^©^ 
[0432] G-l-P 15. 2g/U ^h'rby^-MGA) 2. 7g/U GP 200U/L$r£ 

&£htefr^tcti\mmkGP%m^tcm&, 15. 2 g <DG-i-p^b, 65°c-eTO5 

. 6g/L<DT=- n-*^ 70°C-e«f]0. 3g/L<£T^n-;^i^&£tLfc 0 

mitGpmovt^^uxhGpm^^WLxm,T^~^}^m^-r^ 
[0433] %nm6&£m<D'&m)^ *mw(DwmkGP\x xmnm^m^yL gp 

[0434] (££098 :*f^at ±5^^^©©|»*©fl||R) 

[0435] ^Fi2-lA-C^Lfc»^bGP (HM^Mft (F39L+N135S+T706I) jftfc 
^£38§H-5*fl§B(TG-l)£, «^j2-lAt[H^^LB^T?«bfc 0 =*^h 
n-^iU"C55«5©J»»3i^^L a -y/VXyfrXWy-VZft^ttttmm (T 
G-l)£\ 3«t«2-lAi:PI«UXB^«l-C?^^Ufc. igll^^^ltlH-S^fc 
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fejj&&m^xmfeU ^^^*WT/9yK7*— Klfe (Bradford, M. , Anal. Bi 
ochem. , 72, 248-254 (1976) SrJBVvriiJfeLfc. ^9yK7*— KSfcttStffc* 

[0436] sxT<Dj}mx*Gpmm<Ditfe&m&i,tz 0 

[0437] JtEH£(U/ml) 

|!|6^j&|^kGP^(ia6(C^V^T»MGP(F39L+N135S+T706I^-r) 

[0438] m6iz^tc£5icwmtGPmo'c<Di)i\mz£<o. itmmmiom^^tco * 
^«Lfcfc*t#x.e>^o io«t5^w^bGP«Maici<9iiai{g^^$n# 

[0439] (£%$|9 :MIlU5»^I©li©ll) 

H*^J8^iai«l!:, ilMfcGP (HM Hft (F39L + Nl 35S +T706I) ) 

*ai-5^j»*(TG-D*«*Lfc«, mtmmm&mmuto zommmm* 

^*fettG-l-P©lMIW*^M^Jffl-t?#5^/wt!:ffir$*5r.td s 'ef5rit«r 

[0440] mmmstmm^ &tmmmteox;<D&®*v3o&mtomk. 

[0441] alc^r*— 1?^ri^<0±WlOO/ili5OmM ^A-a— ^-l-U^®? 100^1 
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tc 0 T^y-if^mt±m25(ji\t0. 5%T5n-*(M3pi£#^i;^50kDa)25 
0. 01%) ^x., KJ£tt+©7$n-;*©®#^bfc#53!7*S£0^* 

[0442] [jfcia 

= <&J&HfjO>A 6 6 0 n m<Z>IJR7tj£ A 6 6 0 n m<7>rjR#Jt) 
■5- (J5J£W<BA6 6 0 nmCei) x 1 00^1 0H-(B#Ps1 (#)) 

[0443] £AT©*15lC0ffttW«*O*^77^-^^*feU ? fcT59--"tfSttoaj# 
[0444] ^15f^bfci9{-0^ttm^^nf^Hff©^^lOO%tUfct#O^7T^ 

[0445] [^15] 





5S14 (%) 


7 5 7- tf 
Sit (%) 




100 


100 


60°C30 #m<D 


3. 1 


0.3 



[0446] r<D«J:5 W3&$tf>i6H&Mfc a -^/VTJWC^yy-i? «\ 60t©iil^ffi1t 
£jfebftv^^GP@Nr?&<9, 60 < C-eofa«iaSrfi i 7-t»-J:t>. T§9— t?«tt*3 

[0447] (Hlfe^lO:GP^/^St«)^tt) 



r 
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[0448] %m<Dm®M-&*?-4-7L GP?yy<?m&£TfMnm3-i(i)x>MMLtz7wm 

61, rfi^frF39L+N135S, rm^m^F39L+T706L ~fif£M#N135S 
+T706I, Hft»ftF39L+N135S+T706l)£4t;[C{£#U 5*-Jl ^GP^ 
^^W©^fi^^W{-ii-<rt 0 £fc, 37^^10 0Ffl^#L/c^(DGP^^N o 

7KyT^y/VT$KyVV«M*t!)(Native-PAGE) (Cj;l9p-</c^m^llll3^i- 0 
y/V[CD-KLf c ^^^^M*«s £T<DGP*>v^|t{;:oV^Tl£U)>o7i 0 
[0449] ^(Di^m, M§^^3^<£>M#£i^7 P L GP*3i;U?7@MOii5f^bGP«, f 
^"C, / ^Am210kDa(GP<Dm*mt / ^mmi04kDaXh^, r.Mft*Mf& 

LGP:fcJ;imi35S^MftJ^ 5>T-i^i40kDa-Cfef9, SIiltJ;%^^>o 

7t 0 ^.(D^m. ^<Dm^m^4^L GP*3j;tf-MMft:i35S;^ 
^tLfc^i:^1- 0 X%$<Dm$vM-?47LGPid£XFN135S£mm$, 37 < CT*10 

W^bGP(-M^M^F39L, -S^M^T706I, ~S^M#F39L+N135S, 
-fi^M^F39L+T706I, rm^ftN135S+T706I, Hfi^ftF39L+N 
135S+T706I) tt, #^fi^$J210kDaT*&^ WMU^tm^Xh^), 
<DftMtem.ftbthti:frotCo Ztltb6Wm<D®m4kGPte, 37 0 C-eiO 0 

Lfcmt>#^*<^b«&<, GP?i//<?mo#M\tMfrbhtefrotc 0 zozttt 

, ^ibO»fi>fbGP/5^ 4 < C-37 < C£>F H 1T\ ^<DM g&i^^/L GPi%, 
»t£f£ffitk ^^^i^V^^^-r., -<DZ.bfrb. F39^T'©mm*5J:U J T706 

[0450] (Hlfe^l 1 :i//V=i-^-l-y^(D^) 

(i) 65X:xMm\:GP&m\<^tz.G-i-P(Dftj$ l 
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mwtLx, 65t:-eG-i-p^^Lfco mmmz-i (Dx-mmztitmmkGPi^ 

ffi»fr(F39L+N135S+T706l))£fflV\ MmtLXm^jjfeXmMtSthtt 
m<Dm^m^^ GP£/BV\fc 0 300mMy^iM£(pH7. 0), lOg/Lx^r 
Xb))>, Wf ft^OGP&lOOO U/LZ%trfcfom%37V$jtm5X:fcl8mm 
«J*U G-i-P^S^^fTofCo G-i-P(D^4^r N ±|S^ri. sy^jfefcj; 

tmafcfcsuoi. s^Ett^iifc^/^-^-i-y^o^afe^i^^fefcG-i- 

P«(mM) (CG-l-PO^ft260^^C-Ctf^Lfc o SO&^OG-l-P-^tAS: 
[0451] [|gl6] 



^Uzi-X- 1 - 'J >H£f$M (g/L) 





ZJZfL GP 


BfUHbGP 


37°C 


3.5 


4.2 


65°C 


0.0 


3.7 



[0452] ^(Dm&MmyL GP£JlWd§£\ 65°CXltG-l-P\*&f&£tltefr'otc 0 
[0453] (2) 70 c Cr«HkGP^ V ^fcG-l-P(D^^!)c 

p£ffli^t, y/^^&xummrsMzmmtL-x, 70°c-eG-i-p^^Lfc o 30 

0mMU^i^1K^(pH7. 0), lOg/L-r^MJ^ V vf ft^GP^lO, 000U/ 
L^llrtf^J&^^OT^MimU G-l-P^^Tofc 0 G-l-P©^4^ 

[0454] 3£»m^*^LGP£/BV^cJ§£\ 70 < CTi2G-l-Pte£o;fc<^/&£ft& 

[0455] si±(D£7\^ *%m<D&*L\<^mmmzm\<^x*mxzm^Lx$tcj)K 
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[0456] *»IBRJ;oT, iiS?a(^X^60 0 C^±)TOWBtt^ffitLfctt^S5l5©GP^ 
[0457] a -^^*>^«*y9— Sra-KTSJt^ (0fl*.tf. 

v *5t>ft"r*tife< „ M$vM ft &4>GP£fcte wjytrfX'T ft &tf>GP<DT$:/^iE?ij 

[0460] (K5im©ttW) 
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IE?iJ#-5§-4 : ^y^^<O^^L<D a -fWsi&zW) y— if (DT^mWM ; 

SB?lJ#-f-7 : Vy^y (Fava bean) O^^LO a -?Wy*xfrV?— &<DM& 
IE^IJ#-^8 : Vy^t (Fava bean) <D*-f y°L<D a -^JV^^^)y—^(OT^ 

mum-, 

@E?lJ#-^-9 : i/n^^^X^ (Arabidopsis thaliana) ©^-f7°L(D a -?;Vf}l^fc 
^*y9— t?£>&&IE?IJ; 
IE^lJ#-t 10 : i/u^JtrTX-t (Arabidopsis thaliana) (DZ-jzfLV) a -ifWsrfc 

MS^J#-^12 : ft$l'^y9<DM7L<D a -^/V^^^)y^(DT^mUm ; 

: h^^-orti/O^T'LO a -^/k^/J^sy?— if Wl£SIE?!l ; 
IS^IJ#-^14 : h^^enri v-co^-f^Ltf) a -^/V*^^*!J9*- if OT5/^gE?lJ ; 

: ^(DMfUO a -Jf /Vfrs^Wy-M (D^^BE^J ; 
E?!I##16 : <4*<T>9>(yX.<D a ^fr*l^tt])y—'V<D7$;&mm \ 
IB^IJ#-^17 : ^©^2©^>T^L© a -^ay***!*?— ^(DigSiB^J ; 

mmm^i8:^^<Dm2<D^4y°L<Da-^^y^^vy--^<DT^/mmm ; 

ffipm^-l 9 : aM&<09sC7n<o a -Jf J\>%Z/ifrXfc}) y— if (D^SSfi^lJ ; 
IE^IJ#-^20 : aA^O^TH© a -^>#>*;**y 9— if OT5/$ffiS?IJ ; 
IE^IJ#-§-21: Citrus hybrid cultivar©^^/H© a-^/V^/fc^yy— if® 
SSIE^J; 

IE?lJ#-^-22: Citrus hybrid cultivar0^7°H(D a^/W;&>Tfc**y7*--* if <£> 
T5/^SE?"J; 

IE?lJ#-5§-23 : 4*<D?<<(y°H<D a -^jJ^-fcttVy— if <Dl£ggE?iJ ; 
IB?iJ#^-24 : -r^cr>;WH<D a -^/kfcyzjv^y?— if (DT^WMM ; 
iE^J##25 : y7^©^^H© a -^Ao^***y 7~if OttXG^I ; 
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IS^IJ##26 : yy^<D^zfH<D a If <OT%jmWM ; 

ia^J#-^-28 : '>n^tXt©^/H© a — if <DT$:/^8a 

iS?iJ#^30 : JH^CD^I/Htf) a -^^^^y^— If ©75/^SB?iJ ; 

IE?iJ#^-32 : f-y ^r^e-tf^THtf) a -^/V^^^^y 9— if CDT$/^iB?iJ ; 

SS»-^36*5J:^37:|112^*1-, 7°7X^pMW118t<Dm®iUttfc<Di&mm 

n-, 

IE^J#-t38 : PCRT^-fv- KD^Mm ; 
BH?iJ#-^39 : PCR-77^-2<Dl&mmm ; 

iE^j#-§-4o : 3<7>mmmm 

SH^!|#^41 : PCRT^-v— 4©iS£E?!l ; 
IB?!l#=-S§-42 : PCR:/9^- 5<D&£ffim ; 
@E^iJ#-^43 : PCR774-?-6<Di&MZm ; 
iB^J#^-44:W— 7gH?iJlL©T^^gE^J; 
E#l#-§-45 : 7E#|1H<07$/8&B5?!I ; 
ga?(J#-5H6 : 7E?IJ2<D75/I&E#I ; 

ib?ij#^-48 : ^-yffimH(DT*;mnm 0 
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y—VXh^X, 

^-^IH^IJIL : H-A-E-F-T-P-V-F-S 4- (D4{£ ^fg ^1~Z>{iLm.hL<ltt 
'f—ymniH: H-A-Q-Y-S-P-H-F-S * tf)4fcf ^ IrZMM s 

*3—7%ZW2 : A-L-G-N-G-G-L-G tp©4^{C+i ^1~^fi, *5 J;U* 

^SE^"J3L : R-I-V-K-F-I-T-D-V ^(DimzM ^ 1-5{£if.fcL< ft W 
— 7gB?IJ3H : R-I-V-K-L-V-N-D-Vtp<D7{i{Cffi ^ 

^Sftfb a -i//V^y^*!J7— if ^20mM^3i>TO^ (pH6. 7) tp-C6(TC 

[3] mmxftw a-yfr%>ftx*yy-ii(DT^ymmntf, sa?ij#-*§-2£>i&-9i6 

@E^J#-^-4(01{4-912{i, ia^ij#-^6<01{i-893{i, @H?iJ#-^8(Dl{i-93 
9&, gE£iJ#-§-10<Z>l&-962#\ ia^J#-^-12<Dl^-971^, ia^J#^"14(Dl|4 
~983&, fa^J#-^16(Dl^-928^, ia?lJ#-S§-18<DH&~951{&, ga?lJ#-§-20 
(Dlffi-832{4, ia^lJ#^-22(D 1&-840&, ia?IJ#-5§-24<Dl&-841te, IB^J# 
-5§-26tf>:U£-842&, Sa?iJ#-^28(7)l{]i:-841{4*5j:U^ia^J#^-30Ol^— 838 
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[4] mB^<Da-^^^^V : 7—-if(DT^/mW.mtK IB?IJ#-^201^-916 
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KWS — EFPSKVAVOMNDTHPTLAI PELiyRLLMDVEGLGWDEAWAVTNKTVAYTNHTVLP 374 
OWS — EFPSKVAVQLNDTtPTLAI PELlJlRLLMDEEGLGWDEAWDI TTRTVAYTNHTVLP 382 
ELHBLADYEV — I OLHDTHPT I A I PE LLRVL IDEHQMSWDDAWA1 TSKTFAYTNHTLMP 350 
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-<?L 381 

Sfe»*-f:7L2 353 

nv^^i 381 

V7?>^^L 385 

vD<^tXtH^L 448 

t^L/y;') 454 

<*$*<:/L 383 

-f**-f:?L2 406 

hO^P^v^-f^L 437 

?H 381 

77V>?f 385 

i/P-fa^X^'T^H 384 

-f**-f:?H 383 

=>A^ 375 

Citrus^ -f^H 383 

E.coli Mai Q 351 
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EALEKWSYELKQKLLPRHVEI 
EALEKWSFTLLGELLPRHVE I 
EALEKWSYELMEKLLPRHIEI 
EALEKWSMDLMEKLLPRHVEI 
EALEKWSLELMEKLLPRHVE I 
EALEKWSFELMQSLLPRHVEI 
EALEKWSLD I MQKLLPRHVE i 
EALEKWSLD I MQKLLPRHVE I 
EALEKWSLD I MQKLLPRHVE I 
EALEKWSGAVMWKLLPRHME I 
EALEKWSGPVMflKLLPRHME I 
EALEKWSQSUWKLLPRHME I 
EALEKWSQ I VT4RKLLPRHME I 
EALEKWSGAVMKKLLPRHMEI 
EALEKWSGAVTWKLLPRHMEI 
EALERWDVKLVKGLLPRHMQI 



I EA I DEELVHE I VLKYGSMDLNKLEEKLTTMR I LENFDL 440 
i AM I DEELLHT I LAEYGTEDLDLLOEKLNGMR I LDNVE I 41 2 
I EM I DEOL I NE I VSEYGTSDLDMLEKKLNDMR I LENFD I 440 
I EM I DEEL I RT 1 1 AE YGTADSDLLDKKLKEMR I LEHVEL 444 
I EK I DEELVRT I VSEYGTADPDLLEEKLKAMR I LENVEL 507 
I EK I DEELVDT I VSE YGTDOPKLLMGKLNELR I LENFHL 5 1 3 
IEKIDGELMNI 1 1 SKYGTEDTSLLKKK I KEMR ILDN IDL 442 
IEKIDGELMNI 1 1 SKYGTEDTSLLKKK I KEMR ILDN IDL 465 
I ET I DEEL I NN I VSKYGTTDTELLKKKLKEMR I LDNVDL 496 



I EE I DKRFVAT IMS- 
IEEIDRRFVALISK- 
I EE I DKRFVOT I RD- 
I EE I DKRFKEMV I S- 
IEEIDKRFREMVIS- 
IEEIDKRFIAMVRS- 
INEINTR 



--ERP-DLENKMPS-MRIL- 
— TRL-DL EDEVSN-MR I L - 
--TRV-DLEDKISS-LSIL- 
-TRK-B/IEGKI DS-MRI L- 
— TRK-DMEGKI ES-MRVL- 
--TRS-DLESKIPS-MCIL- 
F— KT L- 



430 
434 
433 
432 
424 
432 
382 



g£frg * *f 7 L 441 : PSSVAELF I KPE I SVDDDTETVE VHD-KVEASDKWTNDEDDTGKKTSVK IEAAAE 495 

H^L2 413: PSSVLELL I KAEE-SAADV E-KAADEEQEEEGKDD-SKDEETEA-VKAETTNEE 462 

^•77^^^ 4 441 :PSSIANLFTKPK — ET-SIVDPSE-EVEVSGKWTESVEVSDKVVTESEKDELEE — 491 

V77>^^L 445: PAEFADI LVKTKEATD I SSEEVO I S-KEGGEEEE-TSKEGGEEEEEKEVGGGREEGDDG 502 

yP-f^tXt^-f^L 508 : PSAFADV I VKPVNKPVTAKDA-QNGV-KTEQEE-EKTA — GEEEED 548 

tv^UW^ 5I4:PSSVASI l-KDKITCOVDE D — KKI E I S-DEVD-GLVWEESE— 551 

Y * £ 4 -J L 443 : PDS I AKLFVKPKEKKESPAKLKEKLLVK-SL-EPSV WEEKTVSKV--E I NEDSEEVEVD 498 

<f * * << J L 2 466 : PDS I AKLFVKPKEKKESPAKLKEKLLVK-SL-EPSVVVEEKTVSKV-E I NEDSEEVEVD 52 1 

h^tD^v^^L 497: PAS I SGLFVKPKDKKESPAKSKGKLLVK-SL-ET I VEVEEKTELEEEAEVLSE I EEEKLE 554 

mnm*-<z?H 431: dh n 433 

V7?>^?H 435: DN N 437 

yP-f^tXt^^ 7?H 434: DN N 436 

-f ?H 433: DN S 435 

425: — DN N 427 

CitrusS-f 433: DN N 435 

E.coli Mai Q 383 : V EKTWPGDEKVWAK— LAV 399 



WO 2004/113525 
[H1F] 

HI^S^-f^L 496 

,^S^^f^L 2 463 

■fr^V-f^-f ZfL 492 

V^V^-f^L 503 

isQ<(ZTXt$<< ?L 549 
552 

-f*£*f;?L 499 

^f*M?L2 522 

hO^DU >^L 555 

H&g*<f7H 434 

V^V>^<^H 438 

•>P^^tXt^^H 437 

-f^-fT/H 436 

□ 428 

Citrus5*f?H 436 

E.coli Mai Q 400 
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-0 1 DKKTPVS PEPAV I PPKKVRMANLCWGGHAVNGVAE I HSE 538 

•R I F6-PHPKKP0V— VHMANLCWSGHAVN6VAE I HSE 515 
PVPAP I PPKMVRM ANLCVVGGHAVNGVAE I HSD 534 



EETEVKKVE VEDSQAK I K- 

K DTELEKDED 

KEDEVEKA I AEKDGT VKSS I GDKKKKLPEPVPVPPKLVRMANLCWGGHAVNGVAE I HSE 562 

— EV 1 PEPTVEPPKIWRMANLAWGGHAVNGVAE I HSE 584 

-EGD I EKOAVEEPVPK PAKL VRMANLC I VGGHAVNGVAEI HSG 593 



SEEWEAENEDSEDELDPFV--KSD- 
SEEWEAENEDSEDELDPFV— -KSD- 
SEEVEAEEAS-SEDELDPFV— KSD- 



— VHD- 



-KQV- 



-PKL-PRV-VRMJLCWGGHSVNGVAAI HSE 550 
-PKL-PRV-VRMANLCWGGHSVNGVAAIHSE 573 
-PKL-PRV-VRMANLCWGGHSVNGVAEI HSE 605 
-ATK-PW— HMANLCWSSHTVNGVAQLHSO 461 
-LOK-PW— RMANLCWSSHTVNGVAQLHSD 465 
-POK-PW-- RMANLCWSSHTVNGVAOLHSO 464 
-NPOKPW— RMANLCWSAHTVNGVAELHSN 464 
-P-EKPW— KMANLCWAGHTVNGVAELHSN 455 
-PKK-PVV-RMANLCWSAHTVNGVAXHSO 463 
HMANLCVVGGFAVNGVAALHSD 427 





559 




516 




535 




563 




585 




594 




551 




574 




606 




462 




466 




465 




465 




456 


Citrus^ -f ?H 


464 


E.coli Mai Q 


428 



I VKEEVFNDFYELWPEKFGNKTNGVTPRRW I RFCNPPLSA \ I TOT GTEDWVLKTEKLAE 598 
I VKDEVFNEFYKLWPEKFQNKTNGVTPRRWLSFCNPELSE 1 1 TKWTGSDDWLVNTEKLAE 575 
I VKEDVFNDFYQLWPEKFGNKTNGVTPRRW I RFCNPALSN I ITKWI GTEDWVLNTEKLAE 594 
I VKDDVFNAFYKLWPEKFGNKTNGVTPRRW I RFCHPDLSK 1 1 TGWI GTEDWI LNTEKLAE 621 
I VKGDVFNDFVQLWPEKFGNKTNGVTPRRW I RFCNPYLSD 1 1 TNWI GTEDWVLNTEKVAE 644 
I VKEQVFRDFFELWPEKFQNKTNGVTPRRWI RFCNPELSS I LTKWI GSDDWVLNTEKLAE 653 
I VKEDVFNSFYEMWPAKFONKTNGVTPRRW I RFCNPELSA 1 1 SKWI GSDDWVLNTDKLAE 610 
I VKEDVFNSFYEMWPAKFGNKTNGVTPRRW IRFCNPELSA 1 1 SKWI GSDDWLNTDKLAE 633 
I VKQDVFNSFYEMWPTKFQNKTNGVTPRRW I RFCNPALSAL I SKWI GSDDWVLNTDKLAE 665 
I LKAELF AD YVSVWPTKFGNKTNG I TPRRW I RFCSPELSH 1 1 TKWLKTDQWVTNLELLAN 521 
I LKSELFAS YVS I WPTKFQNKTNG I TPRRW I NFCSPELSR 1 1 TKWLKTDKWVTNLDLLTG 525 
I LKAELFADYVS I WPNKFQNKTNG I TPRRWLRFCSPELSD 1 1 TKWLKTDKWI TDLDLLTG 524 
I LKEELFAD YLS I WPNKFQNKTNG I TPRRWLRFCNPELSE I VTKWLKTDQWTSNLDLLTG 524 
I LKQELFAD YVS I WPNKFQNKTNG I TPRRWLRFCNPELSE I VTKWLKTDOWTSNLDLLTG 51 5 
I LKADLFADYVSLWPNKLGNKTNG I TPRRWLRFCNPELSK 1 1 TKWLKTDQWVTNLDLLVG 523 
LWKDLFPEYHQLWPNKFHHVTNGI TPRRW I KQCNPALAALLDKSLQKE-WANDLDQLI N 486 
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599 : LOKFADNEDLONEWREAKRSNK I KVVSFLKEKTGYSWPOAMFD I OVKR I HEYKRQLLN I 658 
576 : LRKFADHEELQSEWRKAKGNNKMK I VSL I KEKTGYVVSPDAMFDVQ IKR I HEYKRQLLN I 635 
595 : LRKFADNEDLO IEWRAAKRSNKVKVASFLKERTGYSVSPNAMFD I OVKR I HEYKRQLLN I 654 
622 : LRKFADNEDLQTQWREAKRMNKVKVAAFLRERTGYSVSPDSMFD I OVKR I HEYKRQLLN I 68 1 
645 : LRKFADNEDLGSEWRMKKKNKLKVVSL I KERTGYTVSPDAMFD 1 0 1 KR I HEYKRQLLN I 704 
654 : LRKFADNKDLHTEHMEAKRNNKQKVVSL I KERTGYTVSPDAMFD I Q I KR I HE YKRQLMN 1713 
611: LKKFADDEDLGSBYRAAKKANKVKVVSL I REKTGY I VSPDAMFDVOVKRI HEYKRQLLN I 670 
634 : LKKFADDEDLOSEWRAAKKANKVKVVSL I REKTGY I VSPDAMFDVQVKRI HEYKRQLLN I 693 
666 : LKKFADNEDLHSEWRAAKKANKMKV I SL 1 REKTGY I VSPDAMFD VOVKR I HEYKRQLLN I 725 
522 : LREFADNSELHAEWESAKMANKORLAOY 1 LHVTGVS I DPNSLFD I OVKRI HEYKRQLLN I 58 1 
526 : LREFADNEDLQAEWLSAKRANKQRLAGYVLGVTGEN I DPDSLFD I OVKR I HEYKRQLLN I 585 
525 : LRQFADNEELQSEWASAKTANKKRLAGY I ERVTGVS I DPTSLFD I QVKR I HE YKRQLMN I 584 
525 : LRKFADDEKLHAEWASAKLASKKRLAKHVLDVTGVT I DPNSLFD 1 0 IKR I HEYKRQLLN I 584 
516: LRKFADDEKLHAEWAAAKLASKKRLAKHVLDVTGVT I DPDSLFD 1 0 1 KR I HE YKRQLMN I 575 
524: LRQFADHTELOAEWESAKMASKKHLADY I WRVTGVT I DPNSLFD I OVKRI HEYKRQLLN I 583 
487 : LVKLADDAKFRDLYRV I KGANKVRLAEFVKVRTG I D I NPOA E FD I Q I KRLHEYKRQHLNL 546 



T706 
i 

659 : FG I VYRYKKWEMTAAERKTNFVPRVC I FGGKAFATYVQAKR I VKF I TDVGAT I NHDPE 1718 
636 : FG I VYRYKKMKEMSPEERKEKFVPRVC I FGGKAFATYVQAKR I VKF ITOVGETVNHDPE I 695 
655 : LG I VYRYKQMKEMSAREREAKFVPRVC I FGGKAFATYVQAKR I AKF I TDVGAT I NHDPE 1714 
682 : FG I VYRYKKMKEMNAAERKENFVPRVC I FGGKAFATYVQAKR I VKF I TDVGATVNHDPE I 741 
705 : LG I VYRYKKMKEMSASEREKAFVPRVC I FGGKAFATYVQAKR I VKF I TDVAST I NHDPE I 764 
7 1 4 : LG I VYRYKKMKEMSAAERKEKYVPRVC I FGGKAFATYVQAKR I VKF I TDVGAT I NHDPE I 773 
671 : LG I VYRYKKMKEMSAKDR I NSFVPRVC I FGGCAFAT YVGAKR I VKF I TDVAATVNHDPE I 730 
694 : LG I VYRYKKMKEMSAKDR I NSFVPRVC I FGGKAFATYVQAKR I VKF I TDVAATVNHDPE I 753 
726 : LG I VYRYKKMKEMSTEERAKSFVPRVC I FGGKAFAT Y I QAKR I VKF I TDYAATVNHDSD I 785 
582 : LGV I YRYKKLKGMSPEERKNTT-PRTVM I GGKAF AT YTNAKR I VKLVTDVGDVVNSOPDV 640 
586 : LGV I YRYKKLKEMSPEERKSTT-ARTVM I GGKAFATYTNAKR I VKL VDDVGSWNSDPEV 644 
585 : LGWYRFKKLKEMKPEERKKTV-PRTVM I GGKAFATYTNAKR I VKL VNDVGDWNSDPE V 643 
585 : LGAVYRYKKLKGMSAEROKVT-PRTVM I GGKAFATYTNAKR I VKL VNDVGAWNNDPDV 643 
576 : LGAVYRYKKLKEMSAADRQKVT-PRTVMVGGKAF AT YTNAKR I VKLVNDVGAWNNDADV 634 
584 : LGA I YRYKKLKEMSPQERKKTT-PRT I MFGGKAFAT YTNAKR I VKLVNDV&i WNTDPE V 642 
547 : LH I LALYKE I RENPQADRV PRVF LFGAKAAPGYYLAKN 1 1 FA I NKVADV I NNDPL V 602 
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C01H] 

km* 9 

vP-f 2 

4**4 
4**4 

vP-f2 

Citrus? 
E.coli M 



4?L 

**4 ?L 

*4?^ 

-fX+*4?i- 

TX~t* 4 
in 

47n 

lalQ 



719 
696 
715 
742 
765 
774 
731 
754 
786 
641 
645 
644 
644 
635 
643 
603 



GDLLKWFVPDYHVSVAELL I PASOLSEH I STAGMEASGTSNKKFAMNGC 1 Q IGTLOGAN 778 
GDLLKWFVPOYNVSVAEVL I PGSELSOH I STAG MEASGTSNMKFSMNGCLL IGTLDGAN 755 
GDLLKV I FVPDYNVSAAELL I PASGLSOH I ST AGMEASGOSNMKFAMNGC I L I GTLDGAN 774 
GDLLKVI FVPDYNVSVAEML I PASELSQHI STAGMEASGTSNMKFAMNGCLQ I GTLDGAN 80 1 
GDLLKV I FVPDYN VSVAELL I PASELSOH I STAGMEASGTSNMKFSMNGCVL I GTLDGAN 824 
GDLLKWF I PDYN VSVAELL I PASELSOH I STAGMEASGTSNMKFSMNGC I L I GTLDGAN 833 
GDLLKWF I POYNVSVAEAL I PASELSOH I STAGMEASGTSNKKFAMNGC IL I GTLDGAN 790 
GDLLKWF I POYNVSVAEAL I PASELSOH I STAGMEASGTSNKKFAMNGC I L I GTLDGAN 8 1 3 
GDLLKWFVPDYHVSVAEAL I PASELSOH I STAGKEASGTSNMKFAMNGC I L I GTLDGAN 845 
NDYLKWFVPNYNVSVAEMLIPGSELSOHISTAGHEASGTSNMKFALNGCLI IGTLDGAN 700 
NSYLKWFVPNYNVSVAEVL I PGSELSOHI ST AGMEASGTSNMKFALNRVL I IGTLDGAN 704 
NEYLKWFVPNYNVTVAEML I PGSELSOH I STAGMEASGTSNMKFALNGCL I IGTLDGAN 703 
NKYLKWF I PNYNVSVAEVL I PGSELSOH I STAGMEASGTSNKKFSLNGCV I IGTLDGAN 703 
NKYLK WF I PNYN VSVAEVL I PGSELSOH I STAGMEASGTSNMKFSLNGCV I IGTLDGAN 694 
NSYLKWFVPNYNVSVAELL I PGSELSOH I STAGKEASGTSNNKFSLNGCL I IGTLDGAN 702 
GDKLKWFLPDYCVSAAEKL I PAAD I SEOI STAGKEASGTGNKKLALNGALTVGTLDGAN 662 



Rft»*-f^L 779 

^S?<^L 2 756 

VW4*:*4zrL 775 

V^^^^L 802 

vP-f XTX-f *4?\- 825 

*^U>V} 834 

4**4?L 791 

4**4?\-2 814 

h^iP^y^^L 846 

flS»**-f^H 701 

V^**<-}H 705 

vP^5?tXt^-f^H 704 

4**4?H 704 

nAJf 695 

Citrus*? 4?W 703 

E.coli Ma I O 663 



VEIREEVGEENFFLFGAOAHEIAGLR-KERADGKFVPDERFEEVK-- EFVRSGAFGSYN- 834 
VE I REEVGEDNFFLFGAQAHE I AGLR-KERAEGKFVPDPRFEEVK--AF I RTGVFGTYN- 81 1 
VE I RQEVGEENFFLFGAEAHE I AGLR-KERAEGKFVPDERFEEVK--EF I KRGVFGSNT- 830 
VE I REEVGADNFFLFGAKARE I VGLR-KERARGKFVPDPRFEEVK-- KFVRSGVFGSYN- 857 
VEIREEVGEENFFLFGAKADOIVNLR-KERAEGKFVPDPTFEEVK-- KFVGSGVFGSNS- 880 
VE I REEVGEDNFFLFGARAHD I AGLR-KERAEGKYVPDPCFEEVK— EYVRSGVFGSNS- 889 
VE I REEVGEENFFLFGAEAHE I AGLR-KERAQGKFVPDPRFEEVK— -RFVRSGVFGTYN- 846 
VE I REEVGEENFFLFGAEAHE I AGLR-KERAQGKFVPDPRFEEVK— RFVRSGVFGTYN- 869 
VE I REEVGEENFFLFGAEAHE I AGLR-KERAEGKFVPDPRFEEVK— EFVRSGVFGTYS- 901 
VE I REE I GEDNFFLFGATADEVPQLR-KDRENGLFKPDPRFEEAK-- GF I RSGAFGTYD- 756 
VE I REE I GEENFFLFGATADEVPRLR-KERENGLFKPDPRFEEAK-- KF I RSGVFGSYD- 760 
VE I REEVGEENFFLFGATADOVPRLR-KEREDGLFKPDPRFEEAK--QFVKSGVFGSYD- 759 
VE I REEVGOENFFLFGAKADQVAGLR-KDRENGLFKPOPRFEEAK--GL I RSGAFGTYD- 759 
VE I REEVGODNFFLFGAKADQVAGLR-KDRENGLFKPDPRFEEAK--QF I RSGAFGTYD- 750 
VE I ROEI GEENFFLf GAGADOVPKLR-KEREDGLFKPDPRFEEAK—OF I RSGAFGSYD- 758 
VE I AEKVGEEN I F IFGHTVKQVKAI LAKGYDPVKWRKKDKVLDAVLKELES-GKY5DGDK 72 1 
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835 




812 




831 




858 




881 




890 




847 




870 




902 




757 




761 


vP-f ^Xt^S^ ?H 


760 




760 




751 


Citrus 


759 


E.coli Mai Q 


722 



— YDDL I GSLEGNEGFGRADYFL V6KDFPSY I ECGEKVDEAYRDGKRWTTMS [LNTAGSY 892 
— YEELMGSLEGNEGYGRADYFL VGKDFPDY I ECGDKVDEAYRDGKKWTKMS I LNTAGSF 869 
— YDELLGSLEGNEGFGRGDYFLVGKDFPSYI ECOEKVDEAYRDGK I WTRMS I LNTAGSY 888 
— YDEL I GSLEGNEGFGRADYFL VGODFPSYLECQEEVDKAYra)OKKWTRMS I LNTAGSS 9 1 5 
— YDEL I GSLEGNEGFGRADYFL VGKDFPSY I ECQEKVDEAYRDQKRWTRMS I MNTAGSF 938 
— YDELLGSLEGNEGFGRADYFLVGKDFPSYVECOEOVDOAYRDOQKWTRFIS I LNTAGSF 947 
-YDDLHGSLEGNEGYGRADYFLVGKDFPSYI ECGEKVDKAYRDGKLWTRMS I LNTASSS 904 
--YDDLMGSLEGNEG YGRADYFL VGKDFPSY I ECOEKVDKAYRDOKLWTRMS I LNTASSS 927 
—YDELMGSLEGNEG YGRADYFL VGKDFPSYI ECGEKVDEAYRDGKLWTRMS I LNTAGSS 959 
— YNPLLESLEGNSGYGRGDYFLVGHDFPSYHDAOARVDEAYKDRKRW I KMS I LSTSGSG 81 4 
— YWLLDSLEGNSG YGRGDYFLVGYDFPSYMDAOEKVDEAYRDKKRWLKMS 1 LSTAGSG 81 8 
— YGPLLDSLEGNTGFGRGDYFLVGYDFPSYMDAOAKVDEAYKDRKGWLKMS I LSTAGSG 81 7 
— YAPLLDSLEGNSGFGRGDYFLVGYDFPSYI DAOAOVDEAYKDKKKWI KMS I LNTAGSG 81 7 
-YTPLLDSLEGNTGFGRGDYFL VGYDFPSY I DAOARVDEAYKDKKKWVKMS I LNTAGSG 808 
— YNPLLDSLEGNTG YGRGDYFLVGYDFPSYLEAQDRVDQAYKDRKKWLKMS I LSTAGSG 81 6 
HAFDOMLHS I GKOGG-OP— YLVMA-DFAAYVEAOKOVDVLYRDQEAWTRAA I LNTARCG 777 



?L 

Citrus^^^H 
E.coli Mai Q 
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893 : KFSSDRT I HEYAKO I W — N I EAVE I A 
870 : KFSSDRT I HOYARD I W-R J EPVELP 
889 : KFSSDRT I HEYAKD I W— N 1 QPVVFP 
916: KFSSCRT I HEYARE I W— N I EPVKLE 
939 : KFSSDRT I HEYAKD I W~N 1 KOVELP 
948 : KFSSDRT I HOYAKD I W— N 1 HPVNLP 
905 : KFNSDRT I HEYAKD I W~0 1KPVILP 
928 : KFNSDRT I HEYAKD I WH) 1KPVILP 
960 : KFSSDRT 1 HEYAKD I W--0 1 SPA 1 LP 
815: KFSSDRT 1 SOYAKE I W— N I AECRVP 
819: KFSSDRT I AOYAKE I W~N I EECRVP 
818: KFSSDRT I AOYAKE I W~N I EACPVP 
818: KFSSDRT I AOYAKE I W — G I TASPVS 
809 : KFSSDRT I DOYAKE I W— G I SACPVP 
817: KFSSDRT I AOYAKE 1 W— N I TECRTS 
778 : MFSSDRS I RDYQAR I WOAKR 
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1 2 3 4 5 6 7 8 

(KDa) (KDa) 

669 669 

440^ ^440 

232 _ 232 

HO —140 

67 67 



< 4 c C5yJi > 

1 2 3 4 5 6 7 8 

(KDa) (KDa) 
669 



440- 
232 ■ 
140' 

67- 



-669 
■440 
■232 

"140 

■ 67 



1 : Wild type 2 : F39L 3 : N135S 4 : T706I 5 : F39UN135S 
6 : F39L+T706I 7 : N135S+T706I 8 : F39L+N135S+T706I 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/008362 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12N15/00, C12N9/12, C12P19/02, C12P19/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C12N15/00, C12N9/12, C12P19/02, C12P19/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
SwissProt/PIR/Geneseq, WPI (DIALOG), BIOSIS (DIALOG) , JSTPlus ( JOIS) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Shin, H.J. et al., Formation of a-D-glucose^ 
1 -phosphate by thermophilic a-1, 4-D-glucan 
phosphorylase. , Journal of Industrial Micro 
biology, Vol.24, pages 89 to 93, (2000) 

Takaha, T. et al. f Structure and Properties 
of Thermus aquaticus a-Glucan Phosphorylase 
Expressed in Escherichia coli . J. Appl .Glycosci . , 
Vol.48, No.l, pages 71 to 78, (2001) 



JP 10-14580 A (Ezaki Glico Co, 
20 January, 1998 (20.01.98), 
(Family: none) 



Ltd.) , 



1-40 



1-40 



1-40 



P*1 Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



"A" 



Special categories of cited documents: "T 
document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international "X" 
filing date 

"L w document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "y» 
special reason (as specified) 

w O w document referring to an oral disclosure, use, exhibition or other means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
02 August, 2004 (02.08.04) 



Date of mailing of the international search report 
17 August, 2004 .(17.08.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 



Facsimile No. 

Form PCT/ISA/210 (second sheet) (January 2004) 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/008362 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Nakano, K. et al., The complete amino 
acid sequence of potato alpha-glucan 
phosphorylase. , J.Biol.Chem. , Vol .261, 
pages 8230 to 8236, (1986) 

Mori/ H. et al., Potato tuber type H phosphory 
lase isozyme'. , Molecular cloning, nucleotide 
sequence, and expression of a full-length 
cDNA in Escherichia coli . J.Biol .Chem. , 
Vol.266, pages 18446 to 18453, (1991) 



1-40 



1-40 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



H03M#"§- PCT/JP200 4/0 08 36 2 



a. m<?>mi-zft&<Dftm. (m&Mm-frm (i-po > 

Int. CI' C12N 15/00, C12N 9/12. C12P 19/02, C12P 19/04 



Int. CI' C12N 15/00, C12N 9/12, C12P 19/02, C12P 19/04 



SwissProt/PIR/Geneseq, 

WPI (DIALOG), BIOSIS (DIALOG), JSTPlus (J0IS) 







Bits 








A 


Shin, H. J. et al. , 


1-4 0 




Formation of a-D-glucose-l-phosphate by thermophilic a -1,4 






-D-glucan phosphorylase. 






Journal of Industrial Microbiology, Vol. 24, pp. 89-93 (2000) 




A 


Takaha, T. et al. , 


1-40 




Structure and Properties of Thermus aquaticus a-Glucan 






Phosphorylase Expressed in Escherichia coli. 






J. Appl. Glycosci. , Vol. 48, No. 1, pp. 71-78 (2001) 





roj pwcfcaHE*, mm, S3S»fc«ai-5Aj» 
rpj HlssmffiB litre, A^ifeisoissoS^t^swffi 



02. 0 8. 2004 



17. 8. 2004 



B*BWlP/f (I SA/JP) 
0 0-8915 
JfOKiP=FffiH E«#|»=T g 4 # 3 



ffl «• H M 
03-3581-1101 



4N 



8 4 12 



3 4 4 8 



iSPCT/ISA/2 10 (g2X-i^) (2O04^U) 



S^fiJ®*^ PCT/JP2004/00836 2 



A 



JP 10-14580 A (KM?}) a«5^tfc) 1998:01.20 
Nakano, K. et al. , 

The complete amino acid sequence of potato alpha-glucan 
phosphorylase. 

J. Biol. Chem. , Vol. 261, pp. 8230-8236 (1986) 
Mori, H. et al. , 

Potato tuber type H phosphorylase isozyme. 

Molecular cloning, nucleotide sequence, and expression of a 

full-length cDNA in Escherichia coli. 

J. Biol. Chem. , Vol. 266, pp. 18446-18453 (1991) 



1-4 0 



1-4 0 



1-4 0 



tSPCT/ 



ISA/210 m2<<-i?OM%) (20O4flJ) 



